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oXxll We > MER CK PATENT GESELL- 
^HAFT MIT BESCHRANKTER HAF- 
TUNG, of 250, Frankfurter Strasse, 61 
Darmstadt, Federal Republic of Germany, a 
Joint-Stock Company organised under the 
laws of the Federal Republic of Germany, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

The present invention is concerned with 
new 2 - acyl - 4 - oxo - hexahydro - 4H- 
pyrazino[2,l - ajisoquinoline derivatives and 
with the preparation thereof. 

The new isoquinoline derivatives according 
to the present invention are compounds of the 
general formula: — 



(I) 



wherein COR is an acyl radical containing up 




to 26 carbon atoms derived from an unsub- 
stituted or substituted aliphatic, cycloaliphatic, 
cycloalkylaliphatic, arylaliphatic or hetero- 
cyclic carboxylic acid or a substituted aromatic 
carboxylic acid by removal of the hydroxyl 
group from the carboxylic radical; and the 
physiologically compatible salts and quaternary 
ammonium salts thereof. 

For sake of brevity, in the following descrip- 
tion, the abbreviation "HPI" is used for 4- 
oxo - 1,2,3,6,7,11b - hexahydro - 4H - pyr- 
azino[2,l - a] isoquinoline and "—HPI" is 
used for - 4 - oxo - 1,2,3,6,7,11b - hexahydro. 
4H - pyrazino[2,l - ajisoquinoline. Con- 
sequently, the compounds of general formula 
(I) can be referred to as "2-acyl-HPI". 

We have found that the compounds of 
general formula (I) have a good compatibility 
and possess outstanding pharmacological pro- 
perties. They are, inter alia, effective as 
anthelmintics and have an especially wide 
spectrum of activity against cestodes and 
trematodes. Furthermore, some of the new 
compounds have psychotropic and blood pres- 
sure-influencing properties. Therefore, the 
new compounds of general formula (I) can 
be used as pharmaceuticals in human and/or 
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veterinary medicine, especially as anthelmin- 
tics. Furthermore, they are useful as inter- 
mediates for the preparation of other pharm- 
aceuticals. 

5 Not only the racemic compounds of general 
formula (I) but als their optical antipodes 
are effective, especially those which, with 
regard to the optical configuration, correspond 
to the laevorotary HPI. 
10 Amongst the 2-acyl-HPI of general formula 
(I) there are preferred the following com- 
pounds of general formulae (la) to (Ik), 
which correspond to general formula (I) and 
wherein the acyl radical (—CO — R) has the 
15 following meanings: 

la a benzoyl group which is substituted once 
in the o-position by fluorine or in the ?«- 
or p-position by fluorine, chlorine, nitro, 
hydroxy, amino, formylamino, acetyl- 
20 amino, pentanoylamino, hexanoylamino, 

octanoylamino, oleoylamino, methoxy- 
acetylamino, meihylamino, dimethylamino 
or allylamino; 
lb a cyclopropyl, cyclobutyl, cyclopentyl, 
25 cyclohexyl or cycloheptylcarbonyl group, 

each of which can be additionally sub- 
stituted once by fluorine, chlorine, nitro, 
hydroxy, amino, formylamino, acetyl- 
amino, pentanoylamino, hexanoylamino, 
30 octanoylamino, oleoylamino, methoxy- 

acetylamino, methylamino, dimethylamino 
or allylamino; 
lc an alkanoyl group with up to 8 carbon 
atoms, which can be additionally sub- 
35 stituted by methoxy or ethoxy; 

Id furyl - 2 - carbonyl, furyl - 3 - carbonyl, 
thienyl - 2 - carbonyl, thienyl - 3- 
carbonyl or 2 - thienylmercaptomethyl- 
carbonyl; 

40 le a 2-, 3- or 4-pyridyl-carbonyl or 2-, 3- 
or 4 - N - oxidopyridyl - carbonyl group 
which can be additionally substituted once 
by fluorine, chlorine, hydroxy, amino, 
formylamino, acetylamino, pentanoyl- 

45 amino, hexanoylamino, octanoylamino, 

oleoylamino, methoxyacetylamino, meth- 
ylamino or dimethylamino; 
// an aminoalkanoyl- (with up to 4 carbon 
atoms), amino - cycloalkyl - carbonyl 

50 (with 6 to 8 carbon atoms), amino- 

benzoyl- or aminopyridyl-carbonyl group, 
which is substituted on the nitrogen atom 
by benzylidene, 2 - hydroxybenzylidene, 
2 - hydroxy - 3 - methoxy - benzylidene, 

55 carboxymethylidene, 3 - phenyl - prop- 

2 - enylidene or furfurylidene; 
Ig a phenylazobenzoyl group, the terminal 
phenyl radical of which is substituted in 
the p-position by hydroxy, alkoxy with 

60 up to 4 carbon atoms amino alkylamino 

with up to 4 carbon atoms or dialkyl- 
amino with up to 8 carbon atoms and at 
the other positions can be additionally 
substituted by carboxy, aliphatic acyl- 

65 amino with up to 4 carbon atoms, halo- 



gen, sulpho or alkyl with up to 4 carbon 
atoms; 

Ih an amino - cycloalkyl - carbonyl group 
with 6 — 8 carbon atoms, an aminobenzoyl 
group or an aminopyridylcarbonyl group, 70 
the amino groups of which are protected 
by a benzyl group which can be sub- 
stituted by hydroxy and/or methoxy; 

Ii a thiazolyl-, isothiazolyl-, oxazolyl- or 
isoxazolyi-carbonyl group which can be 75 
additionally substituted by methyl or 
nitro; 

Ik a 2-, 3- or 4-piperidyl-carbonyl group 
which is substituted on the nitrogen atom 
by formyl, acetyl, pentanoyl, hexanoyl, 80 
octanoyl, oleoyl, methoxyacetyl, carb- 
oxymethyl, allyl, benzyl (which can be 
additionally substituted by hydroxy or 
methoxy) or 3-phenylpropyl; 
as well as the physiologically compatible salts, 85 
quaternary ammonium salts and optical anti- 
podes of the compounds la to Ik. 

In particular, compounds of general formula 
(I) are preferred in which the radical R has 
the following meaning: cyclohexyl, o-, m- and 90 
p-fluorophenyl, p-chlorophenyl, j»- and />- 
aminophenyl, m- and p-formylaminophenyl, 
p-nitrophenyl and 3-pyridyl, as well as methyl, 
ethyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cycloheptyl, ?«-chlorophenyl, m- and p-hydr- 95 
oxyphenyl, »z- and p-methylaminophenyl, m- 
and p-dimethylaminophenyl, m- and p-acetyl- 
aminophenyl, m- and p-methoxyacetylamino- 
phenyl, 2-thienyl, 3-thienyl, thienyI-2-mer- 
captomethyl, 2-furyI, 2- and 3-pyridyl and 100 
l-oxido-3-pyridinio. 

The compounds of general formula (I) can 
be prepared by reacting 4 - oxo - 1,2,3,6,7,11b- 
hexahydro - 4H - pyrazino[2,l-a]isoquinoline 
(HPI) with a compound of the general 105 
formula:— 



R—COOH 



(II) 



wherein R has the same meaning as above, 
or with a functional derivative thereof; or by 
cyclising a compound of the general 1 10 
formula: — 




N-co-C^-x 



CH^-NH-CO-R 



(HI) 



wherein R has the same meaning as above and 
X is fluorine, chlorine, bromine, iodine, 
methylsulphonyloxy or arylsulphonyloxy with 115 
6 to 10 carbon atoms, preferably p-toluene- 
sulphonyloxy, in the presence of a cyclising 
agent under conditions splitting off HX; or by 
treating a compound of the general formula: — 



(IV) 



CO-R 



wherein R has the same meaning as above and 
the broken line means that a double bond 
can be present in the 6,7-position of the ring 
T l ? m J ^ lth a reducin S a gent; whereafter, if 
desired, the radical R in a compound obtained 
is converted, in a manner known from and 
described in the literature, into a different 
radical R and/or a racemic compound (I) 
10 obtained is resolved into its optical antipodes 
and/or a base of the general formula (I) is 
converted into its physiologically compatible 
acid addition salts or quaternary ammonium 
salts or a base of general formula (I) is 
15 liberated from its acid addition salts. 

Generally speaking, the radical R can stand, 
tor example, for one of the following radicals- 
hydrogen, alkyi, cydoalkyl, cycloalkylalkyl, 
aralkyl, aryl or a heterocyclic radical. 

20 The alkyi radical can be straight-chained 
or branched and contain up to 17 and especi- 
ally up to 6 carbon atoms. The cycloalkyl 
radical can contain 3—12 and preferably 3-1 
7 carbon atoms and 2 or 3 carbon atoms can 

25 also be joined together by endoalkylene bridges 
The cycloalkyl radical can, in particular, con- 
tain up to 8 carbon atoms and the aralkyl 
radical preferably up to 10 carbon atoms. 
Ine aryl radical can be partially or, in the 

30 case of the naphthyl radical, also fully hydro- 
genated and can contain up to 10 carbon 
atoms. Finally, the heterocyclic radical can 
contain up to 15 carbon atoms and possibly 
be connected by a straight or branched alkyi 

J5 or thiaalkyl group (containing up to 4 carbon 
atoms) with the adjacent carbonyl group. 
Additional double and/or triple bonds can 

3 f 0 , b ,i p / esent in the aIk y J > cycloalkyl, cyclo- 
alkylalkyl aralkyl, aryl and heterocyclic 
40 radicals; furthermore, these radicals can also 
be substituted. 

t R preferably has one of the following mean- 
ings: 

an alkyi radical containing up to 8 
45 carbon atoms, which can be substituted by 
alkoxy containing up to 4 carbon atoms; a 
cycloalkyl radical containing up to 7 carbon 
atoms, which can be substituted by fluorine, 
chlorine, nitro, amino, alkylamino or dialkyl- 
50 amino, each containing up to 4 carbon atoms 
m the alkyi radical, allylamino, benzylamino 
(which can also be substituted by hydroxy 
and/or methoxy), saturated and unsaturated 
aliphatic acylamino containing up to 18 carbon 
55 atoms, amino protected as Setoff's base, 
hydroxy or alkoxy containing up to 4 carbon 
atoms; 

a phenyl radical which is substituted by 
*n ^? I nr l e, chlorine ' nitr0 > amino, alkylamino or 
bO dialkylamino, each containing up to 4 carbon 



atoms in the alkyi radical, allylamino, benzyl- 
amino (which can be substituted also by 
hydroxy and/or methoxy), saturated or un- 
saturated aliphatic acylamino containing up to 
18 carbon atoms, amino protected as SchifFs 65 
base, hydroxy or alkoxy containing up to 4 
carbon atoms, phenyJazo (which can also be 
substituted by hydroxy, methoxy, amino, 
methylammo, dimethylamino, fluorine, chlorine 
or lower alkyi), carboxymethylamino or 70 
alkoxyacetylamino containing up to 4 carbon 
atoms in the alkoxy radical; 
a thienyl, thienylmercaptomethyl, furyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl or 
pyridyl radical; 75 
or a piperidyl radical which can be substituted 
by alkyi containing up to 4 carbon atoms, 
benzyl or saturated or unsaturated aliphatic 
acyl containing up to 18 carbon atoms. 

In the following, the radicals R are defined 80 
m more detail: 

alkyi preferably contains up to 6 carbon atoms 
and can be, for example, one of the following 
radicals: methyl, ethyl, propyl, isopropyl, «- 
butyl, isobutyl, sec-butyl, fer/.-butyl, w-pentyl, 85 
1 - methyl - n - butyl, 2 - methyl - n - butyl, 
isopentyl, 1 - ethyl - propyl, 1,1 - dimethyl- 
n - propyl, tert. - pentyl, n-hexyl, 1,1 - di- 
methyl - n - butyl, 2,2 - dimethyl - n - butyl, 
isohexyl, w-heptyl, 1,1 - dimethyl - n - pentyl, 90 
n-octyl or 2-ethylhexyl; but can also be, 
for example, n - nonyl, 1 - ( n - butyl) - n- 
pentyl, n-decyl, n-undecyl, 72-dodecyI, »-tri- 
decyl, n-tetradecyl, w-pentadecyl, n-hexadecyl, 
«-heptadecyl, or other isomers of these 95 
radicals, for example, isodecyl, isododecyl or 
the like; 

cycloalkyl can contain 3—12 and preferably 
7 carbon atoms, for example, cyclopropyL 
cyclobutyl, cyclopentyl, cyclohexyl, cyclo- 100 
neptyl, cyclooctyl, cyclononyl, cyclodecyL 
cycloundecyl or cyclododecyl; 2 or 3 carbon 
atoms in the cycloalkyl radical can also be 
joined together by endoalkyl bridges, for ex- 
ample, by endoalkylene bridges containing up 105 
to 8 and preferably 1 or 2 carbon atoms, for 
example by — CH 2 — , _CH 2 — CH 2 — , 

-C(CH 3 ),_, -CH 2 CH 2 CH 2 -CH 2 _, 



— C(C 2 H 5 ) 2 — or 
-CH(CH 3 )-CH(CH 3 )— ; 



110 



examples of such bridged cycloalkyl radicals 
include bicycIo[2^,l]heptyl-2, bicyclo[2,2 5 21- 
Z? y] ?? A blcvc *<>l3 3 2,2]nonyl-2, -3 and -6, 
bicyclo[4,2,2]decyl-2, -3 and -7, bicyclo- 
[4,3,2]undecyl-2, -3, -7, -8 and -10 or 115 
adamantyl, as well as alkylated bicyclic 
7????L foT exam P le > 7 - methyl - bicyclo- 
I2,2,ljhepty , 7 - ethyl - bicyclo [2,2,1 ]heptyl, 
7,7 - dimethyl - bi cyclo [ 2,2, l]heptyl, 7,7- 
diemylbicydo[2,2,l]heptyl, 1,7,7 - trimethyl- 120 
bicyclo[2,2,l]heptyl, 1 - methyl - bicyclo- 
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[2,2,2] octyl and 1,2,3 - trimethyl - bicyclo- 
[2,2,2] octyl; 

the cycloalkylalkyl radicals preferably contain 
up to 8 carbon atoms and can be, for example, 
5 cydobutylmethyl, cyclopentylmethyl, cyclo- 
pentylethyl, cyclohexylmethyl or cyclohexyl- 
ethyl. 

The alkyl and cycloalkyl radicals can also 
contain unsaturated bonds, the following being 

10 examples thereof: ethenyl, ethynyl, 1-propenyl, 
2-propenyl, 8-heptadecenyl, 1-cyciopentenyl, 
2 - cyclopentenyl, 3 - cyclopentenyl, 1 - cyclo- 
hexenyl, 2 - cyclohexenyl, 3 - cyclohexenyl, 1- 
cycloheptenyl, 2 - cycloheptenyl, 3 - cyclo- 

15 heptenyl, 4 - cycloheptenyl, 1 - butenyl, 2- 
butenyl, 3 - butenyl, 1 - cyclooctenyl, 2- 
cyclooctenyl, 3 - cyclooctenyl, 4 - cyclooctenyl, 
5-cyclooctenyl, 1-propynyl and 2-propynyL 
Aralkyl preferably contains up to 10 carbon 

20 atoms and can be, for example, benzyl, 1- or 
2-phenylethyl, 3-phenylpropyl, 1-methyl-l- 
phenylethyl or l-methyl-2-phenylethyl. 

Aryl preferably contains up to 10 carbon 
atoms and can be, for example, substituted 

25 phenyl, naphthyl-1, naphthyl-2 or phenamhryl- 

1 (or -2, -3, -4, -9), * 
Naphthyl groups can also be partially or 

fully hydrogenated and can be, for example, 
1,2 - dihydronaphthyl, 1,2,3,4 - tetrahydro- 

30 naphthyl or decalinyl (cis or trans). 

Heterocyclic radicals can be, for example, 
heteroaromatic five- and six-membered sys- 
tems which can be condensed with one or two 
benzo groups or with a second five- or six- 

35 membered heterocycle, and are preferably, for 
example, pyrryl-1 (or -2 or -3), thienyl-2 
(or -3), furyl-2 (or -3), indolyl-1 (or -2, -3, 
-4, -5, -6 or -7), benzofuryl-2 (or -3, -4, -5, 
-6 or -7), benzothienyl-2 (or -3, -4, -5, -6 or 

40 -7), pyridyl-2 (or -3 or -4), a- or y-pyranyl- 

2 (or -3 or -4), a- or 7-thiopyranyl-2 (or 
•3 or -4), quinolyl-2 (or -3, -4, -5, -6, -7 or 
-8), isoquinolyl-1 (or -3, -4, -5, -6, -7 or -8), 
carbazolyl-1 (or -2, -3, -4 or -9), pyrazolyl-1 

45 (or -3, -4 or -5), imidazolyl-1 (or -2, -4 or 
-5), benzpyrazolyl-1 (or -2, -4, -5, -6 or -7), 
benzimidazolyl-1 (or -2, -4 or -5), oxoazolyl-2 
(or -4 or -5), benzoxazoIyl-2 (or -4, -5, -6 
or -7), thiazolyl-2 (or -4 or -5), benzthiazolyl- 

50 2 (or -4, -5, -6 or -7), isoxazolyl-3 (or -4 
or -5), isothiazolyl-3 (or -4 or -5), 1,2,3- 
triazolyl-1 (or -2 or -4), 1,2,4-triazolyl-l (or 
-3 or -5), tetrazolyl-l (or -2 or -5), 1,2,3- 
or 1,2,4-oxadiazolyl, 1,2,4-, 1,3,4- or 2,1,5- 

55 thiadiazolyl, 2,1,3 - benzo - thiadiazolyl - 5, 
acridinyl-1 (or -2, -3, -4, -5, -6, -7, -8 or 
-9), pyridazinyl-3 (or -4), pyrimidinyl-2 (or 
-4 or -5), pyrazinyl, phenazinyl-1 (or -2), 
phenoxazinyl-1 (or -2, -3, -4 or -9), pheno- 

60 thiazinyl-1 (or -2, -3, -4 or -9), thianthrenyl-1 
(or -2), 1,2,5-, 1,2,4- or 1,2,3-triazinyl, 
1,2,3,4- or 1,2,4,5-tetrazinyl, purinyl-2 (or 
-6, -7, -8 or -9), pyrazolo[3,4-d]pyrimidinyl- 
2 (or -6, -7 or -9), pteridinyl, cinnolinyl-3 (or 

65 -4, -5, -6, -7 or -8), phthalazinyl-1 (or -5 or 



-6), quinazolinyl-2 (or -4, -5, -6, -7 or -8), 
quinoxalinyl-2 (or -5 or -6), 1,5-naphthyr- 
idinyl-2 (or -3 or -4) or nalidixinyl. The 
heterocyclic radicals can also be partially or 
fully hydrogenated and are preferably, for 70 
example, 1,4-dioxanyl, morpholinyl, pyrro- 
lidinyl, tetrahydrofuryl, tetrahydrothienyl, 
pyrazolidinyl, imidazolidinyl, 1,2,3,4 - tetra- 
hydropyridyl, 1,2,5,6 - tetrahydropyridyl, 
piperidyl, tetrahydropyranyl, 1,2,3,4 - tetra- 75 
hydroquinolyl, 1,2,3,4 - tetrahydroisoquinolyl, 
hexahydropyridazinyl, hexahydropyrimidinyl, 
piperazinyl, 1,3-dioxanyl, pyrrolinyl, dihydro- 
furyl, pyrazolinyl, imidazolinyl, oxazolinyl, 
oxazolidinyl, thiazolinyl, thiazolidinyl, isox- 80 
azolidinyl, isothiazolinyl, isothiazolidinyl, 2,3- 
dihydrobenzthiazolyl, dihydropyridyl, dihydro- 
pyranyl, tetrahydrothiopyranyl, 1,2-dihydro- 
quinolyl, 3,4-dihydroquinolyl, 1,2-dihydroiso- 
quinolyl, 3,4-dihydroisoquinolyl, decahydro- 85 
quinolyl, decahydroisoquinolyl, chromenyl, 
chromanyl, dihydropyridazinyl, tetrahydro- 
pyridazinyl, dihydropyrimidinyl, tetrahydro- 
pyrimidinyl, dihydropyrazinyl, tetrahydro- 
pyrazinyl or 1,4-tniazinyl. 90 

These alkyl, cycloalkyl, cycloalkylalkyl, 
aralkyl, aryl or heterocyclic radicals can also 
be substituted one or more times, whereby 
several substituents can also be present on one 
carbon atom or the substituents, when possible, 95 
can be in cis- or trans relationship. Such sub- 
stituents include, for example, one or more 
of the following: 

alkyl containing up to 4 carbon atoms and 
preferably, for example, methyl, ethyl, n-pro- 100 
pyl, isopropyl, w-butyl, isobutyl, *ec.-butyl and 
ferf .-butyl; haloalkyl containing up to 4 carbon 
atoms, for example, fluoromethyl, trifhioro- 
methyl and chloromethyl; hydroxyalkyl con- 
taining up to 4 carbon atoms, for example, 105 
hydroxymethyl and hydroxyethyl; aminoalkyl 
containing up to 4 carbon atoms, as well as 
the corresponding mono- and dimethyl-, as 
well as mono- and diethylamino radicals and 
preferably, for example, aminomethyl, methyl- 110 
anunomethyl, dimethyiaminomethyl, methyl- 
ammoethyl, dimethylaminoethyl, ethylamino- 
methyl, diethylaminomethyl, ethylaminoethyl, 
diethylammoethyl, methylamino-n-propyl, di- 
methylamino-n-propyl and diethylambo-w- 115 
butyl, etc.; aryl containing 6—10 carbon atoms 
and preferably, for example, phenyl; aralkyl 
containing 7 to 19 carbon atoms and pre- 
ferably, for example, benzyl and triphenyl- 
methyl; halogen, preferably fluorine or 120 
chlorine but also bromine or iodine; hydroxy; 
alkoxy containing up to 4 carbon atoms and 
preferably, for example, methoxy, ethoxy, n- 
propoxy, isopropoxy, w-butoxy, isobutoxy, 
jec-butoxy and terf.-butoxy; acyloxy contain- 125 
rag up to 4 carbon atoms, for example 
formyloxy, acetoxy and propionyloxy; sub- 
stituted acetoxy, for example, trifluoroacetoxy 
and methoxyacetoxy; aryloxy containing 6— 
10 carbon atoms, preferably phenoxy; sub- 130 
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stituted aryloxy, for example o-> m- and p- 
fluorophenoxy, o-, m and p-chlorophenoxy, 
o, m and />-aminophenoxy, o, m and />-methyl- 
aminophenoxy, <?- m- and p-dimethylamino- 
5 phenoxy, o-, m- and p-formylamino- 
phenoxy and o, m and p-acetyl- 
aminophenoxy; amino, alkylamino con- 
taining up to 4 carbon atoms and 
preferably, for example, methylamino, ethyl- 
10 amino, n-propylamino, isopropylamino, n- 
butylamino, isobutylamino, jec. -butylamino 
and terf.-butylamino; dialkylamino, each of 
the alkyl radicals of which contain up to 4 
carbon atoms and preferably, for example, di- 
15 methylamino, diethylamino, methylethylamino, 
methyl - n - propylamino, methyl - isopropyl- 
amino, methyl - n - butylamino, ethyl - n- 
propylamino, ethyl - isopropylamino, ethyl - n- 
butylamino, di - n - propylamino, diisopropyl- 
20 amino and di - n - butylamino; trialkyl am- 
monium, each of the alkyl radicals of which 
contain up to 4 carbon atoms, for example, 
trimethylammonium and triethylammonium; 
alkenylamino containing up to 4 carbon atoms, 
25 *or example, vinylamino, 1-propenylamino, 
allylamino, 1-butenylamino, 2-1?utenylamino 
and 3-butenylamino; aralkyl optionally sub- 
stituted by hydroxyl, methoxy, methylamino, 
dimethylamino, methylthio, methyl and/or 
30 ethyl, for example, benzylamino, 2-hydroxy- 
benzylamino and 2 - hydroxy - 3 - methoxy- 
benzylamino; acylamino containing up to 18 
carbon atoms, the acyl group of which is 
derived from a saturated or unsaturated fatty 
35 acid and preferably from a fatty acid contain- 
ing up to 18 carbon atoms, for example, 
formylamino, acetylamino, propionylamino, 
butyrylamino, pentanoylamino, hexanoylamino, 
heptanoylamino, octanoylamino, decanoyl- 
40 amino, dodecanoylamino, palmitoylamino, 
stearoylamino, oleolylamino, linoloylamino and 
linolenoylamino; acylamino, the acyl group of 
which is derived from trifluoroacetic acid or 
from a lower alkoxyacetic acid (alkoxy con- 
45 taining up to 4 carbon atoms), for example, 
trifluoroacetylamino, methoxyacetylamino, eth- 
oxyacetylamino, propoxyacetylamino, isoprop- 
oxyacetylamino, butoxyacerylamino and terL- 
butoxyacetylamino; acylamino, the acyl group 
50 of which is derived from a dicarboxylic acid 
(containing 4 to 8 carbon atoms) which can 
form a cyclic anhydride, for example, 3-carb- 
oxypropionylamino (succinoylamino), 3-carb- 
oxy - cis - prop - 2 - enoylamino (maleinoyl- 
55 amino), 2 - carboxy - cyclopentylcarbonyl- 
amino, 2 - carboxy - cyclohexyl - carbonyl- 
amino, phthaloylamino, 2- and 3 -carboxy- 
pyridyl - 3 - and - 2 - carbonylamino and 3- 
(carboxyethyl - mercapto) - propionoylamino; 
60 sulphamino; oxycarbonylamino substituted 
with an organic radical containing up to 15 
carbon atoms, for example, ethoxycarbonyl- 
amino, terL - butoxycarbonylamino, benzyl- 
oxycarbonylamino, 3,5 - dimethoxybenzyloxy- 
65 carbonylamino, cyano - terL - butoxycarbonyl- 



amino, 2 - biphenylyl - (4) - isopropoxy- 
carbonylamino, 2,2,2 - trichloroethoxy- 
carbonylamino, fluorenyl - (9) - methoxy* 
carbonylamino, p - nitrobenzyloxycarbonyl- 
amino, p - chlorobenzyloxycarbonylamino, p- 70 
phenylazobenzyloxycarbonylamino, p - (/>- 
methoxyphenylazo) - benzyloxycarbonylamino 
and cyclopentyloxycarbonylamino; alkylidene- 
and aralkylideneamino containing up to 9 
carbon atoms, for example, benzylideneamino, 75 
p-methylbenzylideneamino, a-hydroxybenzyl- 
ideneamino, p - methoxybenzylideneamino, 
3,4 - dimethoxybenzylideneamino, 2 - hydroxy- 
3 - methoxybenzylideneamino, isopropylidene- 
amino, sec. - butylideneamino, carboxymethyl- 80 
eneamino, 3 - phenyl - 2 - propen - 1- 
ylideneammo, furfurylideneamino and 5-nitro- 
furfurylideneamino; sulpho and disulpho 
radicals resulting from bisulphite addition on 
the last-mentioned radicals, for example, a- 85 
sulpho - benzylamino, a - sulpho - 2- 
hydroxybenzylamino, a - sulpho - 2 - hydroxy- 

3 - methoxybenzylamino, sulphomethylamino, 
1 - sulphoethylamino, 1 - sulpho - 1 - carboxy- 
methylamino and (1,3 - disulpho -3-90 
phenyl)propylamino; phenylazo substituted 
(preferably p-substituted) by hydroxy, alkoxy 
containing up to 4 carbon atoms, for example, 
methoxy and ethoxy, amino, alkylamino con- 
taining up to 4 carbon atoms, for example, 95 
methylamino and ethylamino, and/or dialkyl- 
amino containing up to 8 carbon atoms, for 
example, dimethylamino and diethylamino, or 
naphthylazo-1 or -2, which can also be sub- 
stituted by carboxy, lower alkoxycarbonyl, for 100 
example, methoxycarbonyl and ethoxycarbonyl, 
acylamino containing up to 4 carbon atoms, 

for example, formylamino and acetylamino, 
halogen, for example fluorine, chlorine and 
bromine, sulpho, alkoxysulphonyl, for example, 105 
methoxysulphonyl and ethoxysulphonyl, and/ 
or alkyl containing up to 4 carbon atoms, for 
example, methyl, ethyl, propyl, isobutyl and 
terL -butyl; thus, for example, 3 - carboxy- 

4 - hydroxyphenylazino, 4 - dimethylamino- 110 
phenylazo, 4 - diethylaminophenylazo, 2- 
methyl - 4 - hydroxy - phenylazo, 4 - meth- 
oxy- and 4 - ethoxy - phenylazo; an amino 
group protected by a mono- or disaccharide 
radical containing 5 to 12 carbon atoms, pre- 115 
ferably by a monosaccharide radical oxidised 

on carbon atom 1 and/or on the terminal 
carbon atom to the corresponding carboxylic 
acid, preferably, for example gluconoylamino, 
glucuronoylamino, saccharoylamino, galactono- 120 
ylamino, galacturonoylamino, mucoylamino, 
mannonoylamino, manno - saccharoylamino, 
arabmonoylamino, ribonoylamino, maltobiono- 
ylamino, lactobionoylamino and saccharobio- 
noylamino; mercapto; alkylmercapto contain- 125 
ing up to 4 carbon atoms and preferably, for 
example, methylmercapto, ethylmercapto, n- 
propylmercapto, isopropylmercapto, n- 
butylmercapto, isobutylmercapto, jec-butyl- 
mercapto and fer/.-butylmercapto; aryl- 130 
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mercapto containing 6 — 10 carbon 
atoms, preferably phenylmercapto; acyl- 
mercapto containing up to 4 carbon atoms, 
for example, formylmercapto, acetylmercapto 
5 and propionylmercapto; thienyl-2-mercapto; 
thienyl-3-mercapto; nitro; cyano; carboxy; 
alkoxycarbonyl containing up to 4 carbon 
atoms in the alcohol component and pre- 
ferably, for example, methoxycarbonyl, ethoxy- 
10 carbonyl, n - propoxycarbonyl, isopropoxy- 
carbonyl, n - butoxycarbonyl, isobutoxy- 
carbonyl, sec. - butoxycarbonyl and tert- 
butoxycarbonyl; hydrazino; alkyl- and aryl- 
hydrazino, for example, 1-methylhydrazino, 
15 2-methylhydrazino, 1-ethylhydrazino, 2-ethyl- 
hydrazino, 1,2-dimethylhydrazino, 2,2 - di- 
methyl - hydrazino, 1,2,2 - trimethylhydrazino 
and 2 - phenylhydrazino; azido; sulpho; 
alkoxysulphonyl and aryloxysulphonyl contain- 
20 ing up to 7 carbon atoms, for example, meth- 
oxysulphonyl, ethoxysulphonyl and p-toluene- 
oxysulphonyl; sulphur (as a thiono group) 
and/or oxygen, preferably as a keto or N- 
oxido group (N-oxide). 
25 If secondary amino groups are present in 
the radical R, then these can be substituted 
by various acyl radicals, for example, by a 
saturated or unsaturated aliphatic acyl radical 
containing up to 18 carbon atoms, for example, 
30 formyl, acetyl, propionyl, butyryl, isobutyryl, 
pentanoyl, hexanoyl, heptanoyl, octanoyl, non- 
anoyl, decanoyl, dodecanoyl, palmitoyl, 
stearoyl, oleoyl, linoloyl or linolenoyl; or by 
an alkoxyacetyl radical containing up to 4 
35 carbon atoms in the alkoxy radical, for ex- 
ample, methoxyacetyl, ethoxyacetyl, propoxy- 
acetyl, butoxyacetyl, isobutoxyacetyl, tert- 
butoxyacetyl; or by a mono- or disaccharide 
radical oxidised on carbon atom 1 and/or on 
40 the terminal carbon atom to the corresponding 
carboxylic acid, for example, gluconoyl, 
glucuronoyl, saccharoyl, galactonoyl, galactur- 
onoyl, mucoyl, mannonoyl, manno-saccharoyl, 
arabinoyl, ribonoyl, maltobionoyl, lactobionoyl 
45 or saccharobionoyl; or by the acyl radical of 
a dicarboxylic acid (containing 4—8 carbon 
atoms) which can form a cyclic anhydride, 
for example, 3-carboxypropionyl (succinoyl), 
3 - carboxy - cis - prop - 2 - enoyl (male- 
50 inoyl), 2 - carboxy - cyclohexyl - carbonyl, 
phthaloyl, 2- or 3 - carboxy - pyridyl - 3 - or 
- 2 - carbonyl or 3 - (carboxyethylmercapto)- 
propionyl; or by a sulphone group. 

If carboxy or sulpho radicals are contained 
55 in the radicals R, then these can also be pre- 
sent in the form of their alkali metal, alkaline 
earth metal or ammonium salts and preferably 
in the form of their sodium or potassium salts. 
The compounds of the formula II to be 
60 used as starting materials can be used in the 
form of the free acid or as functional deriva- 
tives. Such functional derivatives include, for 
example, alkyl esters, lactones, halides, azides 
and anhydrides. The alkyl radicals of the 
65 ester groups can contain up to 4 carbon atoms, 



for example, methyl, ethyl, propyl, isopropyl, 
w-butyl, isobutyl and ter/.-butyl. As lactones, 
there can be used, for example, 4-butyro- 
lactone, the 4- and 5-valerolactone and the 
3 - hydroxy - 3 - methyl - 5 - valerolactone. 70 
As hahdes, it is preferable to use the chlorides 
or bromides but the fluorides and iodides can 
also be employed. As anhydrides, there can 
be used not only symmetrical anhydrides but 
also mixed, cyclic and Leuchs anhydrides, 75 
insofar as these can be formed. The acyloxv 
radical m the mixed anhydride (compounds 
2 in which the hydroxyl group is replaced by 
acyloxy) is preferably trifluoroacetoxy, 
acetoxy, formyloxy, propionyloxy, butyryloxy 80 
or isobutyryloxy. Cyclic anhydrides can be 
derived from dicarboxylic acids, for example, 
from glutanc acid, maleic acid, succinic acid, 
cyclobutane - 1,2 - dicarboxylic acid, cyclo- 
pentane - 1,2 - dicarboxylic add, cyclohexane- 85 
M - dicarboxylic acid and phthalic acid 
Leuchs anhydrides are formed, for example, 
from amino acids and phosgene, for example, 
from the 1 - amino - 1 - carboxylic acids of 
cyclobutane, cyclopentane, cyclohexane, cyclo- 90 
heptane, cyclooctane or thiopyran, as well as 
from aliphatic amino acids, for examples 
glycine, leucine or isoleucine. 

If the radical X is an arylsulphonyloxy 
radical, then this is preferably a phenylsul- 95 
phonyloxy, f-tolylsulphonyloxy, naphthyl-1- 
s^nonyloxy or naphthyl - 2 - sulphonyloxy 

The preparation of the new compounds 
of general formula (I) and also the conversion 100 
thereof into other compounds of general 
formula (I) can be carried out in known 
manner, for example, as described in the 
literature (see, for example, standard 
references such as Houben-Weyl, Methoden 105 
der organischen Chemie, pub. Georg-Thieme- 
Verlag, Stuttgart) under the reaction condi- 
tions known and suitable for the individual 
reactions. 

All the starting material needed for the 110 
preparation of the new compounds of general 
formula (I) can, if desired, be produced in 
situ, i.e. they are not isolated from the reaction 
mixture but are immediately further reacted 
to give the desired compounds of general 115 
formula (I). 

The compounds of general formula (I) are 
preferably prepared by the reaction of HPI 
with a carboxylic acid of general formula (II) 
or with a functional derivative thereof. Pre- 120 
ferred functional derivatives include carboxylic 
acid anhydrides, mixed carboxylic acid an- 
hydrides, for example, p - fluorobenzoic acid- 
formic acid anhydride, carboxylic acid halides, 
for example, the fluorides, chlorides, bromides 125 
and iodides, and the azides. An excess of the 
carboxylic acid derivative can be used as sol- 
vent or the reaction is carried out in the 
presence of an inert solvent, for example, in 
an aromatic hydrocarbon, such as benzene or 130 
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toluene; in an ether, such as diisopropyl ether, 
tetrahydrofuran or dioxan; in a nitrite, such is 
acetonitrile; or in a halogenated hydrocarbon, 
such as dichloromethane, chloroform, carbon 
5 tetrachloride or chlorobenzene. When carrying 
out the acylation, it is preferable to add an 
jnoragic or organic base, for example, sodium 
hydroxide, potassium hydroxide, sodium 
carbonate, potassium carbonate, pyridine, tri- 
10 ethylamme or triisopropylamine. The reaction 
with the acid (II) itself is preferably carried 
outsat a temperature between about 0 and 
200° C. and in the case of the use of a func- 
tional derivative thereof, it is preferable to 
15 use a temperature between 0°C. and the boil- 
ing point of the solvent used and preferably 
a temperature approximately between 0 and 
80°C The reaction time is between about 10 
minutes and 48 hours and preferably 30 
20 minutes and 5 hours. 

It is also possible to produce the carboxylic 
acid halides, especially the chlorides, in situ 
from the corresponding carboxylic acids (II) 
and halogenating reagents, for example, silicon 
25 tetrachloride, phosphorus trichloride or 
bromide, phosphorus oxychloride, thionyl 
chloride or phosphorus pentachloride, prefer- 
ably in one of the abovementioned solvents 
and/or with the addition of one of the above- 
30 mentioned organic bases. In this case, it is 
preferred to use temperatures between 40° 
and 200°C. and especially between 70° and 
140°C. 

The reaction of HPI with a free carboxylic 

35 acid (II) can be carried out, for example, in 
the presence of dicyclohexylcarbodiimide in 
one of the above-mentioned inert solvents or 
in pyridine, low temperatures (e.g. 0 — 20°C.) 
being preferred for this reaction. 

40 It is also possible to react HPI with one of 
the above-mentioned lactones, in the presence 
or absence of a basic catalyst, for example, 
sodium or potassium hydride, and as a rule, 
in the presence of an inert solvent, for ex- 

45 ample, xylene, dimethyl formamide, dimethyl 
sulphoxide, sulpholane, dioxan, tetrahydro- 
furan or diethyl ether, at a temperature 
between about 0°C. and about 200°C. 
As starting material, besides, racemic HPI, 

50 there can also be used one of its two optical 
antipodes, preferably the (-)-antipode, which, 
by acylation, can be converted into pharmaco- 
logically especially valuable optically-active 
compounds (I). 

55 The starting materials (HPI, as well as the 
carboxylic acids (II)) are known or can be 
prepared analogously to the known compounds, 
using standard processes. 
Compounds of general formula (I) can also 

60 be prepared by cyclising a compound of 
general formula (III) in the presence of a 
cyclising agent under conditions splitting off 
HX. As cyclising agents, there can be used 
strong bases, preferably for example, butyl 

65 lithum, potassium ter/.-butylate, phenyl 



lithium, sodium hydride, alcoholates, such as 
sodium or potassium methylate, ethylate, pro- 
pylate, isopropylate, w-butylate or tert - 
butylate, amides, such as lithium diisopropyi- 
amide or the corresponding sodium or potas- 70 
sium amide. As a rule, the reaction is carried 
out in an inert solvent, for example, benzene, 
hexane, ter/.-butanol, tetrahydrofuran, hexa- 
methyl phosphoric acid triamide, dioxane, 
ether, dimethyl formamide, dimethyl sulph- 75 
oxide or acetonitrile, if desired under nitrogen. 
The reaction temperature is preferably between 
about — 20°C. and the boiling point of the 
solvent used. The reaction takes between about 
15 minutes and about 30 hours and preferabv 80 
10 to 14 hours. 

The cyclisation can also be carried out with 
the use of optically-active compounds (III) 
as starting material, optically-active antipodes 
of the compounds (I) thereby being obtained. 85 

The starting materials of the general 
formula (III) are obtainable according to 
methods known from the literature, for ex- 
ample, from the corresponding l-cyano-1,2- 
dihydro - or 1 - cyano - 1,2,3,4 - tetrahydro- 90 
isoqumohnes which are substituted in the 2- 
position by an R— CO— radical (which has 
the meaning given in general formula I). 
These are hydrogenated in the presence of 
Raney nickel at an elevated temperature and 95 
pressure, with a shift of the R— CO— radical, 
to give the corresponding N-(l,2,3,4-tetra- 
hydroisoquinolyl - 1 - methyl) - acylamides, 
which can subsequently be converted into the 
compounds of general formula (III) with com- 100 
pounds of the general formula 

X — CH 3 — CO — X, 

for example chloroacetyl chloride. 

It is also possible to obtain the compounds 
of general formula (I) by reduction and pre- 105 
ferably by catalytic hydrogenation of a com- 
pound of general formula (IV). As catalysts 
for this purpose, there can be used the con- 
ventional catalysts known from the literature, 
preferably noble metal catalysts but also cop- 110 
per-chromium oxide catalysts, as well as nickel 
and cobalt catalysts. The noble metal catalysts 
can be used, for example, on carriers (e.g. 
palladium on charcoal), or as oxide catalysts 
(e.g. platinum oxide) or as finely-divided 115 
metal catalysts (e.g. platinum sponge). Nickel 
and cobalt catalysts are preferably employed 
as Raney metals and nickel can also be used 
on kieselguhr or pumice as a carrier. The 
hydrogenation can be carried out at pressures 120 
between about 1 and 200 ats. and at tempera- 
tures between about 0 and 200°C, preferably 
in the presence of a solvent, for example, an 
alcohol, such as methanol, ethanol, isopropanol 
or fer/.-butanol, ethyl acetate, an ether, such 125 
as dioxane or tetrahydrofuran, water and/or 
alkali lye. If desired, the hydrogenation can 
also be carried out in homogeneous phase. As 
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catalysts for this purpose, there can be used, 
for example, complex compounds of heavy 
metals, such as soluble rhodium complexes, 
for example hydrido-carbonyl-tris-(triphenyl- 
5 phosphine)-rhodium. 

The reduction of compounds (IV) can also 
be so directed that an antipode of the com- 
pounds (I) results wholly or to a preponderat- 
ing extent, for example, by asymmetrical 

10 hydrogenation. As catalysts for this purpose, 
there can be used, for example, Raney nickel 
pre-treated with an asymmetric modifying 
reagent^ for example, with aqueous solutions 
of optically-active hydroxy or amino adds, 

15 such as tartaric acid, citric acid, alanine, iso- 
leucine, lysine, phenylalanine, valine or leucine. 

For an asymmetric hydrogenation, there can 
also be used heavy metal catalysts which are 
applied to neutral or synthetic polymers, for 

20 example, palladium or platinum on silk or on 
specially prepared silica gel or polyamino 
acid carriers, such as are described in the 
literature. An asymmetric hydrogenation in 
homogeneous phase can be carried out with, 

25 for example, optically-active, soluble rhodium 
complexes. The asymmetric hydrogenation is 
carried out under the above-mentioned con- 
ditions, preferably at 1—3 ats. pressure and 
at a temperature betwe en 20 and 50°C. 

30 The starting compounds (IV) carTbe pre- 
pared, for example, by dehydrogenating a 
corresponding compound of general formula 
(I) but saturated in the llb( Imposition, with 
sulphur, selenium, chloranil or another de- 

35 hydrogenation agent known from the literature. 
A reaction of this kind is of especial interest 
when the compound saturated in the llb(l)- 
position is present as an optically-active anti- 
pode and is less effective than the other pos- 

40 sible antipode. In this case, the less effective 
antipode can be converted by dehydrogenation 
into the compound (IV) and subsequently 
hydrogenated to give the more effective 
saturated racemate of general formula I or, 

45 by asymmetric hydrogenation, converted sub- 
stantially into the more effective antipode of 
general formula (I). 

The radical R in a compound obtained of 
general formula (I) can, if desired, be con- 

50 verted into another radical R by methods 
known from and described in the literature. 
For example, substituents already present can 
be converted into other substituents. 
Thus, a reducible substituents such as the 

55 nitro group, can be reduced by catalytic hydro- 
genation or chemically. The catalytic hydro- 
genation can be carried out under the condi- 
tions given above. For carrying out the reduc- 
tion, there can, for example, also be used 

60 metals (e.g. iron, zinc) with acids (e.g. hydro- 
chloric acid or acetic acid) or stannous 
chloride. 

An additional keto group in the acyl radical 
of compounds (I) can be converted into a 
65 hydroxyl group by hydrogenation or chemic- 



ally. The hydrogenation is preferably carried 
out by the methods mentioned above. Further- 
more, the keto group can be reduced with 
nascent hydrogen, for example, by the treat- 
ment with zinc/acid (e.g. acetic acid) or zinc/ 70 
aqueous alkali metal hydroxide solution. 
Sodium or another alkali metal in a lower 
alcohol (such as ethanol, isopropanol or iso- 
amyl alcohol) can be used. The keto groups 
can also be reduced with metal hydrides and 75 
preferably with complex metal hydrides which 
do not attack the amide group of the ring 
system, for example^ sodium borohydride, 
lithium borohydride, potassium tri-f*ec.- 
butyl)-borohydride or potassium trimethoxy- 80 
borohydride, preferably in the presence of an 
inert solvent, for example of an ether, such as 
diethyl ether, tetrahydrofuran, dioxan, 1,2-di- 
methoxyethane or digiyme. Sodium boro- 
hydride can also be used in aqueous or aqueous 85 
alcoholic solution. The reaction can be carried 
out at a temperature between -80 and 
+ 100°C. and especially between -20°C. 
and the boiling point of the solvent used. 

Furthermore, a keto group can be converted 90 
into a methylene group by the Wolff-Kishner 
method, i.e. by reaction with hydrazine and 
subsequent decomposition of the hydrazone 
formed. Furthermore, under the above-des- 
cribed conditions, double bonds can be hydro- 95 
genated to simple bonds or triple bonds can 
be hydrogenated to double or simple bonds. 
Using hydrogen/palladium, an N-oxide group 
in the radical R can also be reduced according 
to known methods to the corresponding tertiary 100 
amine. 

A compound (I) which contains a tertiary 
nitrogen atom in the acyl radical con be con- 
verted into the corresponding N-oxide by reac- 
tion with an inorganic or organic peroxide, for 105 
example hydrogen peroxide (preferably a 
30% aqueous solution or a mixture of hydro- 
gen peroxide with formic acid), peracetic acid, 
perbenzoic acid, 3-chIoro-perbenzoic acid or 
tert. -butyl hydro-peroxide. As solvents for the 110 
organic peroxides, there can be used, for ex- 
ample, methylene chloride, chloroform or an 
alcohol, such as methanol or isopropanol. The 
reaction can be carried out at a temperature 
between about 0 and 50°C and preferably at 115 
ambient temperature. The reaction time can 
be between 1 and 48 hours. 

Compounds (I) which contain a mercapto 
group in the radical R can be oxidised to the 
corresponding sulpho compounds with, for 120 
example, nitric acid. Analogously, the corres- 
ponding alkylthio groups can be converted into 
sulphones or sulphoxides with, for example, 
nitric acid, an aqueous solution of hydrogen 
peroxide or 3-chloroperbenzoic acid. 125 

Alcohol groups in the radical R can be con- 
verted into carbonyl groups, for example by 
oxidation with manganese dioxide or chromic 
acid. 

Compounds (I) which contain, as sub- 130 
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stituents, one or more free hydroxy, mercapto, 
amino or monoalkylamino groups, can be 
alkylated to the corresponding alkoxy, alkyl- 
thio, monoalkylamino, dialkylamino or tri- 
5 alkylammonium compounds or can be acylated 
to the corresponding acyl compounds. 

For the O- and S-alkylation, the starting 
materials are preferably first converted into 
the corresponding salts by addition of a base, 

10 for example of an aqueous solution of sodium 
hydroxide, potassium hydroxide or potassium 
carbonate. Examples of alkylation agents which 
can be used include alkyl halides, such as 
methyl chloride, bromide or iodide, ethyl 

15 chloride, bromide or iodide, the corresponding 
dialkyl sulphuric acid or alkylsulphonic acid 
esters, such as dimethyl sulphate, diethyl sul- 
phate or methyl p-toluenesulphonate, or diazo 
compounds, such as diazomethane. Amino 

20 compounds can also be alkylated reductively 
with formaldehyde or acetaldehyde in the 
presence of hydrogen and a catalyst or in the 
presence of formic acid. As solvent, there can 
be used, for example, water or an aqueous 

25 sodium hydroxide solution; an alcohol, such 
as methanol, ethanol or w-butanol; a hydro- 
carbon, such as benzene or xylene; an ether, 
such as tetrahydrofuran or dioxan; or an 
amide, such as dimethyl formamide. The 

30 alkylation is preferably carried out at a tem- 
perature between about —10 and about 
+ 150°C. and especially between ambient tem- 
perature and the boiling temperature of the 
solvent used. 

35 A corresponding acylation is preferably 
carried out with a carboxylic acid or carboxylic 
acid derivative, for example, under the condi- 
tions described above for the acylation of 
HPI. Acylation can also be carried out with 

40 ketenes, preferably in an inert solvent, for 
example, ether, dichloromethane, chloroform, 
benzene or toluene, possibly with the addition 
of an acidic catalyst, for example sulphuric 
acid or p - toluene - sulphonic acid. Thus, for 

45 example, from 2 - (4 - hydroxybenzoyl)- 
HPI and ketene, there is obtained 2 - (4- 
acetoxybenzoyl)-HPI. 

By the reaction of compounds obtained of 
general formula (I), which contain a primary 

50 or secondary amino group in the radical R, 
with a derivative of sugar under the above- 
described conditions, there can be prepared 
compounds, the amino group of which in the 
radical R is protected by a sugar acid. As 

55 sugar derivatives, there can be used, for ex- 
ample, the lactones of the sugars, such as 
gluconic acid lactone or glucuronic acid lac- 
tone. > 

Amino groups in the radical R can also be 
60 reacted with a sugar acid or with a functional 
derivative thereof, the other hydroxyl groups 
of which are protected with, for example, 
benzyl groups, whereafter the protective groups 
are again split off, for example, by hydrogena- 
65 tion. Thus, 2 - (4 - gluconoylaminobenzoyl)- 



HPI can be prepared, for example, by the 
reaction of 2 - (4 - aminobenzoyl) - HPI with 
2,3,4,5,6 - penta - O - benzyl - gluconoyl 
chloride and subsequent hvdrospnolvsis of the 
benzyl groups in the resultant 2 - [4- 70 
(2,3,4,5,6 - penta - O - benzyl - gluconoyl- 
amino) - benzoyl] - HPL 

Compounds (I), the amino group(s) of 
which in the radical R are protected by one 
(or more) sulpho group(s) can be obtained 75 
from compounds (I) obtained with one (or 
more) free amino group(s) in the radical R 
by reaction with chlorosulphonic acid, for ex- 
ample, under the reaction conditions described 
above for the reaction of HPI with acid halides. 80 

Furthermore, it is possible to convert acyl- 
oxy (e.g. formyloxy, acetoxy, trifluoroacetoxy, 
phthaloyloxy or another easily saponifiable 
group ), acylmercapto or alkoxycarbonyl 
radicals (e.g, methoxycarbonyl or ethoxy- 85 
carbonyl) in compounds obtained of general 
formula (I) into hydroxyl, mercapto or carb- 
oxy groups by treatment with solvolysing 
agents. For this purpose, there can be used 
acids, such as hydrochloric acid or acetic acid, 90 
or, preferably, bases, such as sodium or potas- 
sium carbonate or calcium, barium, sodium or 
potassium hydroxide, for example in aqueous 
methanol. Mild reaction conditions are pre- 
ferably used in order not to attack the acid 95 
amide group. Generally, the reaction is carried 
out at a temperature between about —40 and 
+90°C. for a period of 2 to 50 hours. 

Cyano groups in compounds (I) can be 
hydrolysed to carbamoyl groups in an acidic 100 
medium (e.g. with hydrochloric or sulphuric 
acid in water, methanol, ethanol, aqueous 
dioxan or acetic acid) or in an alkaline medium 
(e.g. with potassium hydroxide in aqueous 
ethanol or in cyclohexanol) medium. It is also 105 
possible to use hydrogen peroxide in alkaline 
solution, generally at temperatures between 
ambient temperature and 80°C for a period of 
1 — 5 hours. 

Compounds (I) in which an amino group 110 
in the acyl radical is protected in the form of 
a Schiff base, can be converted hydrogenolytic- 
allv into the corresponding secondary amines. 
The Schiff bases are thereby preferably 
derived from aldehydes, for example form- 115 
aldehyde, benzaldehyde or glyoxylic acid, or 
also from ketones, such as acetone. For the 
hydrogenation, there can be used, for example, 
hydrogen in the presence of platinum or Raney 
nickel at ambient temperature under atmos- 120 
pheric pressure. 

Benzylamino compounds can be split to give 
the corresponding primary amines, for example 
with hydrogen in the presence of a noble metal 
catalyst, such as palladium. 125 

It is also possible to convert Schiff bases 
obtained into the corresponding bisulphite 
adducts by reaction with bisulphite. The bi- 
sulphite adducts can also be obtained by direct 
reaction of an aldehyde-bisulphite addition 130 
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product with a compound (I) which has a free 
amino group in the radical R. 

Urethane groups in the radical R of com- 
pounds (I), for example N-ethoxycarbonyl or 
^ N-benzoyloxycarbonyl groups, can be split off 
with, for example, hydrogen chloride in acetic 
acid. 

From thiourethane groups which are con- 
tained in the radical R of compounds (I), the 

1U corresponding amino groups can be liberated 
with an alkali metal acetate or lead diacetate 
in an alcohol, for example methanol or ethanol, 
or with an alkali metal hydroxide solution in 
the presence of lead dihydroxide or lead 

15 carbonate. 

In principle, as protective groups for an 
amino group in the acyl radical of the com- 
pounds (I), there can be present all those 
which are successfully employed in peptide 

20 syntheses. Correspondingly, the methods known 
from the literature for splitting off those pro- 
tective groups can also be employed. 

An alkylamino substituent in a compound 
(I) can also be converted into a 1-alkylhydr- 

25 azino substituent, for example by reaction with 
nitrous acid and reduction of the nitrosoamino 
compound obtained with nascent hydrogen 
(e.g. from zinc/acetic acid) or with stannous 
chloride. 

30 Furthermore, keto groups in the radical R 
of compounds (I) can be converted into amino 
groups. Thus, for example, ketones can be 
reacted with hydroxylamine or with hydrazine 
and the resultant oximes or hydrazones hydro- 

35 genated, for example in the presence of Raney 
nickel at about 1—50 ats. According to another 
method, ketones can be hydrogenated in the 
presence of ammonia or of primary or 
secondary amines, primary, secondary or 

40 jefriary amines (I) thereby being obtained. 
The reaction is preferably carried out at pres- 
sures between 1 and 200 ats. and at a tem- 
perature between -40 and 150°C in, for 
example, methanol, ethanol, isopropanol, tetra- 

45 hydrofuran or liquid ammonia. 

Furthermore, keto groups in compounds (I) 
can be converted, according to conventional 
methods, into CF 2 groups, for example with 
sulphur tetrafiuoride or phenyl sulphur tri- 

50 fluoride, in the presence of hydrofluoric acid or 
also with carbonyl difluoride in the presence 
of pyridine. The reaction is preferably carried 
out in an autoclave at a slight overpressure and 
an inert solvent, for example methylene 

55 chloride, chloroform or tetrahydrofuran, at a 
temperature between 0 and 150°C. 

It is also possible to split off alkoxy or alkyl- 
thio groups present in compounds (I) to give 
hydroxyl or mercapto groups. Reaction con- 

60 ditions must thereby be selected under which 
the acid amide groupings remain intact. It is 
preferable to use a Lewis acid, such as boron 
tribromide, in an inert solvent, such as di- 
chloromethane, chloroform or carbon tetra- 



chloride, at a temperature between about —40° 65 
and 4-50°C. 

Compounds (I) which contain one or more 
ammo groups can be converted into the corres- 
ponding diazonium compounds by conventional 
diazotisation methods, whereafter the diazo- 70 
mum group can be replaced, for example, by 
fluorine, chlorine, bromine, iodine, cyano, 
hydroxyl, mercapto, O-alkyl or S-alkyl. The 
diazotisation of the amino compound can be 
carried out, for example, in aqueous sulphuric 75 
acid, hydrochloric acid, hydrobromic acid or 
tetrafluoroboric acid by the addition of an in- 
organic nitrite, preferably of sodium or potas- 
sium nitrite, at a temperature between about 
-20 and +10°C It is also possible to use 80 
an organic nitrite, such as n-butyl nitrite, n- 
amyl nitrite or isoamyl nitrite, at a temperature 
between -20 and +5°C. in an inert organic 
solvent, such as diethyl ether, tetrahydrofuran 
or dioxan. g$ 

For the introduction of a fluorine atom, di- 
azotisation is carried out, for example, in 
anhydrous hydrofluoric acid with subsequent 
heating or the diazonium salts are reacted with 
tetrafluoroboric acid to give the sparingly 90 
soluble diazonium tetrafluoroborates. These 
can be isolated and converted themally, for 
example, by heating in an inert solvent, into 
the desired fluoro compounds. However, the 
diazonium tetrafluoroborates, especially those 95 
of heterocyclic compounds, can, without isola- 
tion, be irradiated in aqueous suspension with 
a mercury lamp and then give the desired 
fluoro compounds. The diazonium group can 
be replaced by chlorine or bromine, preferably 100 
in hot aqueous solution, in the presence of 
cuprous chloride or bromide. The replacement 
of a diazonium iodide group for iodine even 
takes place by slight warming, whereby cuprous 
iodide, bromide or chloride can be added. The 105 
replacement of the diazonium group by a 
cyano group takes place, for example, in the 
presence of cuprous cyanide and an alkali metal 
cyanide, for example sodium or potassium 
cyanide, at about 0 to -f 50°C. The diazonium 1 1 0 
salt grouping can also be replaced by an 
alkoxy radical, for example, by heating in 
aqueous alcoholic solution. Replacement by a 
mercapto group is preferably carried out by 
the reaction of the diazonium compound with 115 
an alakli metal xanthogenate, for example 
sodium ethyl xanthogenate, and subsequent 
alkaline saponification. 

The diazonium compounds can also be 
coupled with appropriate coupling components 120 
to give corresponding diazo dyestufTs. As 
coupling components, it is especially preferred 
to use benzene compounds which contain 
activating substituents, such as amino, alkyl- 
amino, dialkylamino, hydroxy or alkoxy groups, 1 25 
and, in addition, can also contain further sub- 
stituents, such as carboxy, halogen (preferably 
fluorine or chlorine), sulpho or alkyl groups. 
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Basic compounds (I) can, if desired, be 
converted into their physiologically compatible 
acid-addition salts. For this purpose, there can 
be used, for example, inorganic or organic 
o acids, such as aliphatic, alicyclic, araliphatic, 
aromatic or heterocyclic mono- or polybasic 
carboxyhc or sulphonic acids, for example, 
mineral acids, such as hydrochloric, hydro- 
bromic or hydriodic acid, sulphuric acid, nitric 
10 acid, phosphoric acids, such as orthophosphoric 
acid or sulphamic add; organic acids, such as 
formic acid, acetic, propionic, butyric, pivalic, 
diethylacetic, oxalic, malonic, succinic, pimelic, 
fumanc, maleic, citric, gluconic, lactic, tartaric, 
15 malic, benzoic, salicylic phenylpropionic, 
ascorbic isonicotinic, methanesulphonic, 
ethanedisulphonic, 2 - hydroxyethanesulphonic 
(lsethionic), />-toluene-sulphonic, naphthalene- 
mono- or disulphonic acids (e.g. naphthalene- 
20 1- or -2-suIphonic or naphthalene-1,5- or -2,6- 
disulphonic acid). 

Compounds (I) which contain a free carb- 
oxyl or sulpho group can be converted, by 
reaction with a base, into one of their physio- 
25 logically compatible metallic or ammonium 
salts. Examples of such salts include the 
sodium, potassium, magnesium, calcium and 
ammonium salts, as well as substituted ammo- 
nium salts, such as dimethyl and diethyl 
30 ammonium, cyclohexyl ammonium, dicyclo- 
hexyl ammonium, N - alkyl - or 
N - aryl - substituted piperazinium salts 
(such a methyl - piperazinium and ethyl- 
piperazinium salts), as well as the N,N-di- 
35 benzyl-ethylene-diammonium salts. 

On the other hand, basic compounds (I) 
can be liberated from their acid addition salts 
by treatment with bases, such as sodium or 
potassium hydroxide or sodium or potassium 
40 carbonate, and acidic compounds (I) from 
their metallic and ammonium salts by treat- 
ment with acids, especially with mineral acids, 
such as dilute hydrochloric or sulphuric acid. 
Compounds (I) which contain a primary* 
45 secondary or tertiary amino group can be 
converted into their physiologically compatible 
quaternary ammonium salts by treatment with 
quateniising alkylation agents, such as methyl 
iodide, dimethyl sulphate or ethyl halides. 
50 Optically-active compounds of general 
formula (I) are preferably obtained by using 
starting materials which are already optically- 
active. Antipodes of HPI or those of com- 
pound (III) are preferably used. However, it 
55 is also possible to resolve racemates obtained 
of general formula (I) into their optical anti- 
podes, chemical separation methods thereby 
being preferred. Thus, for example, a racemate 
of general formula (I) can be reacted with an 
60 optically-active adjuvant and the diastereo- 
meric mixture obtained resolved in an appro- 
priate manner. Thus, for example, a racemate 
of general formula (I) which contains an 
acidic group (e.g. a carboxyl group) can be 
65 reacted with an optically-active base or a 



racemate (I) which contains a basic group 
(e.g. an amino group) can be reacted with an 
pptically-active acid. Optically-active bases 
include optically-active amines, such as quinine, 
cinchonidine, brucine, cinchonine, hydroxy- 70 
hydrindamine, morphine, 1-phenylethylamine, 
l-naphthylethylamine, quinidine or strychnine, 
basic amino acids, such as lysine or arginine, 
or amino acid esters. On the other hand, as 
optically-active acids, there can be used the 75 
( + ) and ( — ) forms of tartaric acid, di- 
benzoyl-tartaric acid, diacetyltartaric acid, 
camphoric acid, 0-camphor-sulphonic acid, 
mandelic acid, malic acid, 2-phenyl-butyric 
acid, dinitrodiphenic acid, lactic acid or quinic 80 
acid. The diastereomeric mixtures obtained 
can subsequently be separated by selective 
crystallisation or by manual selection. Finally, 
the isolated diastereomeric compounds can be 
decomposed hydrolytically to the desired optic- 85 
ally-active compounds of general formula (I). 

The compounds (I) act well against 
cestodes and trematodes. Thus, they can be 
used against the following cestodes (arranged 
according to hosts): 90 

1. Ruminants; Moniezia, Stilesia, Avitellina, 
Thysanosoma, Thysaniezia, hydatids of Taenia 
sp., Coenurus cerebralis and Eckinococci 
hydatids; 

2. Ungulates: Anoplocepkala; 95 

3. Rodents: Hymenolepis (especially H. nana 
and H* diminuta)\ 

4. Birds: Davainea, Raillietina and Hymeno- 
lepis; 

5. Canines and felines; Taenia (especially 7\ 100 
hydatigena, T. pisifonnis; T.taeniaeformis, 7. 
ovia s T.serialis, T. cervi and T.multiceps), 
Dipylidium (especially D. caninum) and 
Eckinococcus (especially E. granulosus and 

E. multilocularis); 105 

6. Humans: Taenia (especially T. solium, T. 
saginata and T. serialis), Hymenolepis (especi- 
ally H. nana and H. diminuta), Drepanido- 
taenia, Dipylidimn, Diplopylidium, Coenurus 
(especially C. cerebralis), Diphyllobothium 110 
(especially D. latum) and Eckinococcus 
hydatids (especially of E. granulosus and E. 
multtloadatis). 

The trematodes which are important to 
combat in human and veterinary medicine 115 
include those of the families of the Schistoso- 
midae, especially of the genu* Schistosoma 
{Sch. mansom, Sch. haematobium and Sck. 
japomcum ) , Furthermore, the genuses 
Fasciola, Dicrocoelium, Clonorchis, Opisthor- 120 
chts, Paragonimus, Paramphistomum, Echino- 
stoma and the like can possibly also be in- 
fluenced. 

The compounds (I) can, inter alia, be used 
in the following host and/or intermediate host 125 
organisms for combating cestodes or 
trematodes and/or their larvae: humans, the 
types of monkeys, as well as the most 
important domestic and wild animals, for ex- 
ample canines, such as dogs and foxes; felines, 130 
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such as cats; ungulates, such as horses, asses 
and donkeys; cervides, such as roe, red and 
fallow deer; chamois; rodents; ruminants, such 
as cows, sheep and goats; birds, such as hens 
5 and ducks; pigs; and fish. 

Habitats of the influencable parasites or of 
their larvae include especially the gastro- 
intestinal tract, for example the stomach, 
intestines, pancreas and bile duct. However, 
10 various other organs include, for example, the 
liver, kidneys, lungs, heart, spleen, lymph 
nodes, ^ brain, spinal cord and testes, the 
abdominal cavity, connective tissue, muscula- 
ture, peritoneum, pleura and diaphragm and 
15 the blood vessels. Thus, with good com- 
patibility, the compounds (I) act, for example, 
against Schistosoma sp. in the blood vessel 
system, Hymenolepis microstoma in the bile 
Si_ and T ' h y dati & em hydatids in the liver. 
20 The compounds (I) can be used as such 
or admixed with pharmaceutically acceptable 
inert carriers. Carriers of this type can be, 
for example, capsules, solid diluents or fillers, 
sterile aqueous media and/or various non-toxic 
25 organic solvents. 

The forms of administration which can be 
used include, inter alia, tablets and dragees 
(which can contain the active material in depot 
form), effervescent tablets, capsules, 
30 granulates, aqueous suspensions, injectable 
solutions, emulsions and suspensions, elixirs, 
syrups and pastes. The foimulations for this 
purpose can be prepared in known manner, for 
example, by the addition of the active materials 
35 to solvents and/or carrier materials, possibly 
with the use of emulsifying agents and/or dis- 
persion agents. As adjuvant materials, there 
can be used, for example, water, non-toxic 
organic solvents (e.g. paraffins or alcohols, 
40 such as glycerol or polyethylene glycol), 
vegetable oils (e.g. sesame oil), solid carrier 
materials, such as natural or synthetic mineral 
powders (e.g. talc or highly-dispersed silicic 
acid), sugars, emusifiers (e.g. ionic or non- 
45 lomc), dispersions agents (e.g. methyl cellulose 
and polyvinyl pyrrolidone) and/or lubricants 
(e.g. magnesium stearate). Tablets can also 
contain additives, such as sweetening agents, 
sodium citrate, calcium carbonate and di- 
50 calcium phosphate, together with additional 
materials, such as starch, gelatine or the like. 
Aqueous suspensions and/or elixirs can also 
contain flavour improvers or colouring 
materials. The compounds (I) can possibly 
55 also be administered without or almost with- 
out adjuvant materials, e.g. in capsules. 

The administration of the active materials 
(I) preferably takes place orally but a 
parenteral, especially subcutaneous, as well as 
60 dermal administration, is also possible. 

For combating adult cestodes, it is advan- 
tageous to administer the active materials one 
or more times daily in amounts of 0.01 to 250 
and preferably of about 0.5 to 100 mg./kg., 
65 orally or subcutaneously. For combating the 



corresponding tape worm larvae (hydatids) or 
for combating Schistosomes, larger amounts of 
active material might be necessary. 

In the case of the administration of com- 
paratively large amounts of active material, 70 
smaller individual doses can also be spread 
out over the day. Thus, instead of 1000 mg., 
5 separate doses each of 200 mg. can be 
administered. In the case of veterinary 
medicine, administration with the food can 75 
also be used, pre-mixes to be added preferably 
being prepared. 

It might be necessary to deviate from the 
given amounts, depending upon the body 
weight or the nature of the administration 80 
route but also because of the species and 
their individual behaviour towards die medica- 
ment or the nature of its formulation or the 
point of time or interval at which the admini- 
stration takes place. Thus, in some cases, it 85 
might be sufficient to use less than the above- 
mentioned minimum amount, whereas, in other 
cases, the above-mentioned upper limit must 
be exceeded. 

Depending upon the nature of administra- 90 
tion, the ratio between the compounds (I) and 
the carrier and/or adjuvant material used can 
be varied considerably. If a compound (I) 
is administered, for example, in a tablet or 
dragee, then about 0.01 to 2500 mg. active 95 
substance can be mixed with about 1 to 10,000 
mg. adjuvant material. If, on the other hand, 
a compound (I) is formulated as pre-mixture 
for a medicinal feed, then, per 1 kg. carrier 
or adjuvant material, there can be used about 100 
0.1 — 400 g. compound (I). When formulated 
as an injection liquid, a solution of 1 litre 
liquid can contain, depending upon the nature 
of the solubilising agent used, ;bout 0.5 to 
100 g. of compound (I). Similarly, in 1 litre 105 
of syrup, there can be dissolved or suspended 
about 0.5—250 g. of compound (I). 

The compounds (I) can also be present in 
the formulations in admixture with other active 
materials. Thus, for the achievement of a 110 
broader spectrum of activity, it can be useful 
to add an active material which acts against 
nematodes, for example thiabendazoJ [2-(4- 
thiazolyl)-benzimidazole] or piperazine (or a 
piperazine derivative, such as N - methyl- 115 
piperazine). It is also possible to administer 
a mixture of two or more compounds of 
general formula (I). 

The anthelmintic action of the compounds 
(I) is described in more detail in the follow- 120 
mg Examples: 

A. Pharmacological examples. 

The following compounds (I) were tested: 
Active material 

A 2-(4-aminobenzoyl)-HPI 125 

B 2-(3-fluorobenzoyl )-HPI 

C 2-cyclohexylcarbonyl-HPI 

D 2-(4-tetrahydropyranylcarbonyl )-HPI 

E 2-(3-thienylcarbonyl)-HPI 
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F 2-(4-nitrobenzovl)-HPI 
G 2-nicotinoyl-HPI 
H 2-isobutyryl-HPI 

As comparison preparations, there were 
5 used: 

Quinacrin [2 - methoxy - 6 - chloro - 9 - [(1- 
methyl - 4 - diethylammobutyl) - amino] - 
acridinel, 

Niclosamide [N - (2 - chloro - 4 - nitro- 
1U phenyl) - 5 - chlorosalicylamide], 

Dichlorophen (2,2' - dihydroxy - 5,5' - di- 

chlorodiphenylmethane), 
Lucanthone [1 - (2 - diethvlaminoethyl- 

ammrrt - 4 - methylthioxanthone hydro- 
15 chlonde], 

Niridazole [1 - (5 - nitro - 2 - thiazolyl)- 

imidazolidin-2-one], 
Stibophen [sodium antimony - bis - (pyro- 

catechol - 2,4 - disulphonate)]. 



Example a) 20 
Hymenolepis nana, adults, larvae/mouse 
Hvmenolepis microstoma, adults/mouse 
Hymenolepis diminuta/rat 

Experimental animals experimentally in- 
fected with H. nan, H. microstoma or H. 25 
diminuta were treated 1—3 days after infec- 
tion (larvae) or after expiry of the prepotence 
of the parasites. The active material was 
administered oraDy or subcutaneously as an 
aqueous suspension. 30 

The degree of action of the preparation 
was determined, after section, by counting the 
number of worms remaining in the 
experimental animals, in comparison with un- 
treated animals, followed by calculation of the 35 
percentage of the action. 



TABLE 1 



riC UVC 

material 


parasite 


effective minimum 
dose in mg/kg 
(parasite reduction >90%) 


A 


H. nana-ad\i\ts 


20 


g 


H. Ha/za— larvae 


100 




H. microstoma 


50 




tf. diminuta 


25 


B 


H. nana— adults 


50 




H. diminuta 


100 


C 


H. nana-adults 


20 




H. microstoma 


100 




H. diminuta 


25 


D 


tf. nana— adults 


50 




H. diminuta 


50 


E 


H. /zarca-adults 


250 




H. diminuta 


250 


F 


f/. nana— adults 


50 




H. diminuta 


50 


G 


H. nana— adults 


20 


H 


H. nana-adults 


50 


Quinacrin 


H. diminuta 


M000 


Niclosamide 


H. nana— adults 


500 




H. nana— larvae 


ineffective 




H. microstoma 


500 


Dichlorophen 


H. nana— adults 


M000 




H. diminuta 


500 



Example b) 

Taenia taeniaefarmis larvae (hydatids )/tnouse 
Mice experimentally infected with Taenia 
taemaefonms larvae were treated about 2—5 
months after infection. The active material 
was administered orally as an aqueous suspen- 



The degree of action of the preparation was 
determined, after section, by counting the 
number of living and dead larvae in comparison 
with untreated control animals and thereafter 
calculating the percentage of the action. 
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TABLE 2 



active material 


effective minimum 

dose in mg/kg 
(parasite reduction 
>90%) 


A 


100 


Quinacrin 
Niclosamide 


ineffective 
ineffective 



Example c) 
Taenia spec/dog 

Dogs infected experimentally or naturally 
with Taenia hydatigena or Taenia piriformis 
were treated after the expiry of the prepotence 
of the parasites. The active material was 
administered orally in gelatine capsules. 



TABLE 3 



active material 


effective minimum 

dose in mg/kg 
(parasite reduction 
>90%) 


A 


10 


B 


25 


C 


10 


D 


10 


E 


10 


H 


10 


Niclosamide 


50 



The degree of action was determined bv 
counting the worms expelled after the treat- 
ment and those remaining in the experimental 
animal, after section, and calculating the per- 
centage of the worms expelled. 

Example d) 

Echinococcus multilocularis/dog 

Dogs experimentally infected with Echino- 
coccus mtdtdocularis were treated between the 
25th and 29rh day after infection. The active 
material was administered orally as pure active 
material in gelatine capsules. The degree of 
action was calculated analogously to Example 
a). 



TABLE 4 



active material 


effective minimum 

dose in mg/kg 
(parasite reduction 
>90%) 


A 


50 


B 


50 


C 


50 


Niclosamide 


insufficiently 
effective to 
ineffective 



Example e) 

Schistosoma mansoni /mouse 

Mice infected experimentally with Schisto- 
soma mansoni were treated after the expiry of 
the prepotence of the parasites. The active 
material was administered orally in aqueous 
suspension. After section of the experimental 
animals, the effect was determined by counting 
the surviving and the dead parasites. 

TABLE 5 



25 



30 



active material 


effective minimum 

dose in mg/kg 
(parasite reduction 
>90%) 


A 


100 


B 


100 


C 


100 


D 


500 


H 


500 


Niridazole 


500 


Stibophen 


>1000 



In the following Examples, which are given 
for the purpose of illustrating the present 
invention, [a] means [a] D 20 in chloroform. 

Example 1. 
3.71 g. 4-nitrobenzoyl chloride in 50 ml 
chloroform are added dropwise at 20°C to 
4.04 g. (±)-HPI and 2.8 ml. triethylamine 
in 50 ml. chloroform. After one hour, the 
reaction mixture is shaken with dilute hydro- 
chloric acid and water. After drying and 
evaporating, (dt)«2-(4-nitroben2oyl)-HPI is 
obtained which, after recrystallisation from 
methanol, melts at 212— 213°C. 



35 



40 



45 
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The following compounds are prepared 
analogously from the appropriate carboxylic 
acid chlorides: — 
2-acetyl-HPI; m.p. 139°C. 
5 2-propionyl-HPI; 
2-n-butyryl-HPI; 
2-isobutyryI-HPI; m.p. 120°C; 
2-w-valeryl-HPI; 
2-isovaleryl-HPI; 
10 2- (2-methylbutyryl ) -HPI ; m.p. 95— 96°C.; 
2-trimethylacetyl-HPI; m,p. 150°C; 
2-n-hexanoyl-HPI; 

2-(2-me%l-n-valeryl)-HPI; m.p. 121°C; 

2-(3-me%l-*-valeryl)-HPI; 
1 5 2-(4-methylvaleryl)-HPI; 

2-(2-ethyl-7z-butyryl ) -HPI ; m.p. 121°C; 

2-(2,2-dimethyl-«-butyryl)-HPI; 

2 " ^ 3j i 1 3o < c nedlyl " n ' but y 1 S 1 ) " HPI; 
20 2-heptanoyl-HPI; m.p. 90— 91°C; 

2-(2,2-dimethylvaleryl)-HPI; m.p. 129°C; 

2-octanoyl-HPI; 

2-(2-»-propyl)-hexanoyl)-HPI; 

2-decanoyl-HPI; 
25 2-(2-«-butylhexanoyl)-HPI; m.p. 96°C; 

2-undecanoyl-HPI; 

2-hexadecanoyl-HPI; m.p. 101— 102°C; 
2-octadecanoyl-HPI ; 
2-trifluoroacetyl-HPI; 
30 2-chIoroacetyl-HPI; 

2-dichloroacetyl-HPI; m.p. 151— 152°C; 
2-trichloroacetyl-HPI; m.p. 184 — 185°C; 
2-(3-chloropropionyl)-HPI; 
2 - tris - (chloromethyl) - acetyl - HPI: 
35 m.p. 133— 135°C; 

2- (2-acetoxyacetyl)-HPI; 
2-(2-methoxyacetyl)-HPI; m.p. 135 °C; 
2-(2-ethoxyacetyl)-HPI; 
2-dimethylaminoacetyl-HPI ; 
40 2-diethylaminoacetyl-HPI; 

2-methyl-ethylaminoacetyl-HPI; 
2- (2-dimethylamino-propionyl ) -HPI ; 
2-(2-djethylamino-propionyl)-HPI; 
2-(3-dimethylamino-propionyl ) -HPI ; 
45 2~(3-djethylamino-propionyl)-HPI; 
2-(2-dimethylamino-n-butyryl)-HPI; 
2- (2-diethylamino-w-butyryl)-HPI; 
2-(4-dimethylamino-n-butyryl)-HPI; 
2- (4-diethyIamino-w-butyryl )-HPI; 
50 2-(2-dimethylamino-n-valeryl)--HPI; 
2-(2-diethylamino-n-valeryl)-HPI; 
2-(5-dimethylamino-n-valeryl>HPI; 
2-(5-diethylamtoo-n-valeryl)-HPI; 
2-(2-dimethylamino-«-hexanoyl) -HPI; 
55 2-(6-dimethylamino-n-hexanoyl)-HPI; 
2-( 6-diethylamino-w-hexanoyl ) -HPI ; 
2-(2-phenylacetyl)-HPI; m.p. 123— 124°C; 
2- (2-hydroxy-2-phenylacetyl) -HPI ; 
2 - (2 - acetoxy - 2 - phenylacetyl) - HPI; 
60 m.p. 101— 102°C; 
2-phenoxyaceryl-HPI ; 
2- (4-fluorophenoxyacetyl ) -HPI ; 
2-(3-chlorophenoxyaceryl)-HPI; 
2-(4-chlorophenoxyacetyl)-HPI; m.p. 159— 
65 160°C; 



2- [3-(4-fluorophenoxy)-propionyl] -HPI; 
2- [3-(3-chlorophenoxy)-propionyl] -HPI; 
2- [3-(4-chlorophenoxy) -propionyl] -HPI; 
2 - (thienyl - 2 - mercaptoacetyl) - HPI; 

m.p. 89— 90°G; 70 
2-(thienyl-3-mercaptoacetyl)-HPI; 
2-crotonoyl-HPI; 
2-methacryloyl-HPI; 
2-vinylacetyl-HPI; 

2-cinnamoyl-HPI; m.p. 152°C. 75 
2-phenylpropioloyl-HPI; m.p. 155°C; 
2-phenoxycarbonyl-HPI; m,p. 136— 137°C; 
2-ethoxalyl-HPI; m.p. 126°C; 
2-cyclopropyl-carbonyl-HPI; m.p. 148°C; 
2-(2-acetoxycyclopropyI-carbonyl)-HPI; 80 
2- (2-fluorocyclopropyl-carbonyl )-HPI; 
i^oi?^ 1 " ^bony 1 - HPI; m.p. 154— 

2-(2-ketocyclobutyl-carbonyl)-HPI; 

2-(3-ketocyclobutyl-carbonyl )-HPI; 85 

2-(2-fluorocyclobutyl-carbonyl)-HPI; 

2-(3-fluorocycIobutyl-carbonyl)-HPI; 

2-(2-chIorocyclobutyl-carbonyl)-HPI; 

2-(3-cMorocyclobutyl-carbonyl)-HPI; 

2»(2-methylcyclobutyl-carbonyl)-HPI; 90 

2-(3-methylcyclobutyl-carbonyI)-HPI; 

2-(2,2-difluorocyclobutyl-carbonyl)-HPI; 

2«(3,3-difluorocyclobutyl-carbonyl )-HPI; 

2-(l-acetoxycyc36butyl-carbonyl)-HPI; 

2-(2-acetoxycydoburyl-carbonyl).HPI; 95 

2-(3-acetoxycyclobutyl-carbonyl)-HPI; 

2 ttp " ^^^aminocyclobutyl - carbonyl)- 

2 udt" ^^y^^ocydobutyl - carbonyl)- 
HPI; ioo 

2 wpt7 d ™ e ^ aminoc y dobul yl - carbonyl)- 

2 " ^^oxy^onylcyclobutyl - carbon- 
yl) -HPI; 

2 HPI • ethoxycarbon y lc y cIobut y I - carbonyl)- 105 

2 "in 3 m ? ethox y carb onylcyclobutyl - carbon- 
yl) -HPI; 

2 ethoxycarbonylcyclobutyl - carbonyl)- 
HPI; j |Q 

2-cyclopentyl-carbonyl-HPI; m.p. 127°C : 
2-(2-ketocyclopentyl-carbonyl)-HPI; 
2-(3-ketocyclopentyl-carbonyl)-HPI; 
2-(l-acetoxycydopentyl-carbonyl)-HPI; 
2-(2-acetoxycyclopentyl-carbonyl)-HPI; 115 
2-(3-acetoxycyclopentyl^arbonyl)-HPI; 
2-(2-fluorocyclopenyl-carbonyl)-HPI; 
2-(3-fluorocyclopentyl-carbonyl)-HPI; 
2-( 2,2-difluorocyclopentyl-carbonyl )-HPI ; 
^■(^r^^CycIopentyl-carbonyO-HPI; 120 
2-(2-chlorocycIopentyl-carbonyl )-HPI; 
2-(3-chlorocyclopentyl-carbonyl)-HPI; 
2-(2-methylcydopentyI-carbonyl)-HPI; 
2-(3-methylcyclopentyl-carbonyl)-HPI; 
2 - (I - dimethylaminocyclopentyl - carbonyl)- 125 
HPI 9 

2 Vm " dimeth y lamin ocycIopentyl - carbonyl )- 
HPI; 

2 - (3 - dimethylaminocyclopentyl - carbonyl)- 
HPI; 13{) 



17 



1,441,554 



17 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



2 - (2 - methoxycarbonylcydopentyl - carbon- 
yl) -HPI; 

2 - (2 - ethoxycarbonylcydopentyl - carbonyl)- 
HPI; 

2 - (3 - methoxycarbonylcydopentyl - carbon- 
yl)-HPI; 

2 - (3 - ethoxycarbonylcydopentyl - carbonyl)- 
HPI; 

2-cyclohexylcarbonyl-HPI; m.p. 136— 138°C. 
2- ( 1 -cyclohexenyl-carbonyl ) -HPI ; 
2-(2-cydohexenyl-carbonyl)-HPI; 
2 - (3 - cydohexenyl - carbonyi)-HPI; m.p. 
126°C. 

2-(2-ketocyclohexyl-carbonyl)-HPI; 
2-(3-ketocydohexyl-carbonyl)-HPI; 
2 - (4 - ketocyclohexyl - carbonyl) - HPI; 

m.p. 154°C; 
2-( l-acetoxycydohexyi-<arbonyl)-HPI; 
2-(2-acetoxycyclohexyl-carbonyl)-HPI; 
2-(3-acetoxycydohexyl-carbonyl)-HPI; 
cis - 2 - (4 - acetoxycydohexyl - carbonyl )- 

HPI; m.p. 130-132°C; 
2-( l-formamidocydohexyl-carbonyl)-HPI; 
2-(2-formamidocyclohexyl-carbonyl)-HPI; 
2-(3-formamidocydohexyl-carbonyl)-HPI; 
2-(4-f ormamidocyclohexyl-carbonyl ) -HPI ; 
2 - (1 - dimethylaminocydohexyl - carbonyl )- 

HPI; 

2 - (2 - dimethylaminocydohexyl - carbonyl )- 
HPI; 

2 - (3 - dime±ylaminocyclohexyl - carbonyl )- 
HPI; 

2 - (4 - dimethylaminocydohexyl, - carbonyl)- 
HPI; 

2 - [2,4 - bis - (dimethylamino) - cydo- 

hexyl-caibonyl] -HPI ; 
2 - [3,4 - bis - (dimethylamino) - cyclo- 

hexyl-carbonyl] -HPI ; 
2 - [3,5 - bis - (dimethylamino) - cyclo- 

hexyl-carbonyl] -HPI; 
2 - (1 - diethylaminocydohexyl - carbonyl) - 

HPI; 
2 - (2 - 

HPI; 
2- (3 - 

HPI; 
2- (4 - 

HPI; 

2 - (3 - methylethylaminocyclohexyl 



diethylaminocydohexyl - carbonyl)* 
diethylaminocydohexyl - carbonyl)- 
diethylaminocydohexyl - carbonyl )- 

• carbon- 



yl)-HPI; 

2 - (4 - methylemylaminocydohexyl - carbon- 
yl)-HPI; 

2- ( 2-fluorocydohexyl-carbonyl ) -HPI ; 
2-( 3-fluorocydohexyl-carbonyI ) -HPI ; 
2-(4-fluorocyclohexyl-carbonyI-HPI; 
2-( 2,2-difluorocydohexyl-carbonyl )-HPI ; 
2- ( 3,3 -difluorocyclohexyl-carbonyl ) -HPI ; 
2-(4,4-difluorocyclohexyl-carbonyIVHPI; 
2-(2<hlorocyclohexyl-carbonyl)-HPI; 
2-(3-chlorocyclohexyl-carbonyl ) -HPI; 
2-(4-chlorocydohexyl-carbonyl)-HPI; 
2- (2-bromocyclohexyl-carbonyl ) -HPI ; 
2- ( 3 -bromocyclohexyl-carbonyl )-HPI ; 
2- ( 4-bromocydohexyl-carbonyl ) -HPI ; 
2- (2-methylcyclohexyl-carbonyl)-HPI ; 



2-(3-methylcyclohexyl-carbonyl)-HPI; 
2-(4-methylcydohexyl-carbonyl)-HPI; 
2 - (2 - methoxycarbonylcydohexyl - caibon- 
yl)-HPI; 

2 - (3 - methoxycarbonylcydohexyl - carbon- 70 
yl)-HPI; 

2 - (4 - methoxycarbonylcydohexyl - carbon- 
yl)-HPI; 

2 Vm " ^^^onylcydohexyl - carbonyl )- 
HPI; 75 

2 - (3 - ethoxycarbonylcydohexyl - carbonyl)- 
HPI; 

2 - (4 - ethoxycarbonylcydohexyl - carbonyl)- 
HPI; 

2-cycloheptylcarbonyl-HPI; m.p. 91°C; 80 
2 - (4 - dimethylaminocydoheptyl - carbonyl)- 
HPI; 

2 - (4 - diethylaminocydoheptyl - carbonyl)- 
HPI; 

2-(4-fluorocycloheptylrcarbonyl)-HPI; 85 
2-(4-chlorocydoheptyl-carbonyl)-HPI; 
2-cyclooctylcarbonyl-HPI; m.p. 109°C; 
2-cydononylcarbonyl-HPI ; 
2-cyclodecyIcarbonyl-HPI ; 

2 - cycloundecylcarbonyl - HPI; m.p, 150— 90 
151°C; 

2-cyclododecylcarbonyl-HPI; 
2-bicydo [ 2,2,1 ] heptyI-2-carbonyl-HPI ; 
2-bicydo[2,2,2] -octyl-2-cart>onyl-HPI; 
2-(adamantyl-carbonyI)-HPI; m.p. 159— os 

160°C; F w 

2- (2-methylbenzoyl )-HPI ; 
2-(3-methylbenzoyI)-HPI; m.p. 124°C; 
2 i Jft~ meth y Jbe nzoyl) - HPI; m.p. 183— 

184 C; iqq 
2-(4-ethylbenzoyl)-HPI; 
2-(4-n-propylbenzoyl)-HPI; 
2-(4-isopropylbenzoyl ) -HPI ; 
2-(4-ter/.-butylbenzoyl)-HPI; m.p. 198°C; 
2- (4-phenylbenzoyl ) -HPI ; i qc 

2- (3,4-dimethylbenzoyl ) -HPI ; 
2-(3,5-dimethylbenzoyl)-HPI; 
2-(3,4-diethylbenzoyl)-HPI; 
2-(3,5-diethylbenzoyl)-HPI; 
2-(2-fluorobenzoyl)-HPI; m.p. 129°C; no 
2 - (3 - fluorobenzoyl) - HPI; m.p. 164— 

166°C; 

2 - (4 - fluorobenzoyl) - HPI; m.p. 181— 
182°C; 

2-(2-chlorobenzoyl)-HPI; j | 5 

2 - (3 - chlorobenzoyl) - HPI; m.p. 181— 
182°C; 

2 215°C cWorobenzoyl ) " HPI ^ m -P- 214— 

2-(2-bromobenozyl)-HPI; < on 

2-(3-bromobenzoyl)-HPI; 

2- (4-bromobenzoyI ) -HYI ; 

2-(2-iodobenzoyl)-HPI; 

2-(3-iodobenzoyl)-HPI; 

2-(4-iodobenzoyl ) -HPI ; 1 25 

2-(2,3-difluorobenzoyl)-HPI; 

2- (2,4-difluorobenzoyl ) -HPI ; 

2-(2,5-difluorobenzoyl)-HPI; 

2-(2,6-difluorobenzoyl)-HPI; 

2-(3,4-difluorobenzoyl)-HPI; 130 



2-(3,5-difluorobenzoyl)-HPI; 
2-(3,4-dichIorobenzoyl)-HPI; 
2 - (3,5 - dichlorobenzoyl) - HPI; m.p. 165— 
166°G; 

2- (3,4-dibromobenzoyl )-HPI ; 

2-(3,5-dibromobenzoyl)-HPI; 

2-(3,4,5-trifluorobenzoyl)-HPI; 

2 - (2,3,4,5,6 - pentafluorobenzoyl) - HPI; 

m.p. 156°C; 
2-(2-hydroxybenzoyl)-HPI; 
2-(3,hydroxybenzoyl)-HPI; m.p. 153°C; 
2 - (4 - hydroxybenzoyl) - HPI; m.p. 243— 

245 ° C ; 

2-(3,4-dihydroxybenzoyl)-HPI; 

— C. (decomposition) 
2-(3,4,5-trihydroxybenzoyl)-HPI; 
2-( 3-methoxybenzoyl)-HPI ; 

2 2^oc I ! lethoxybenzoyl) " HPI; m -P- 204 — 

2 - (3 - acetoxybenzoyl) - HPI; 

2 - (4 - acetoxybenzoyl) - HPI; 

2~(3-trifluoroacetoxybenzoyl)-HPI; 

2-(4-trifluoroacetoxybenzoyl )-HPI ; 

2- ( 3 ,4-dimethoxybenzoyl ) -HPI; 

2- ( 3 ,5-dimethoxybenzoyl ) -HPI ; 

2-(3,4,5-trimethoxybenzoyl)-HPI; 

2-(4-phenoxybenzoyl)-HPI; 

2- ( 2-dimethylaminobenzoyI ) -HPI ; 

2- ( 3 -dimethylaminobenzoyl )-HPI ; 

2 - (4 - dimethylaminobenzoyl) - HPI: m.o. 

225— 226°C F 
2-(2-diethylaminobenzoyl)-HPI; 
2- ( 3-diethylaminobenzoyl ) -HPI ; 
2-(4-diethylaminobenzoyl)-HPI; 
2-(4-methylethylaminobenzoyl)-HPI; 
2 - [3,4 - bis - (dimethylamino) - benzoyl]- 

HPI; 

2 - [3,5 - bis - (dimethylamino) - benzoyl] - 
HPI; 

2-(2-formamidobenzoyl)-HPI; 
2-(3-formamidobenzoyl)-HPI; m.p. 176°C 
2 - (4 - f ormamidobenzoyl ) -HPI : m.p. 207 

208°C; * 
2- (2-acetamidobenzoyl ) -HPI ; 
2- (3 -acetamidobenzoyl ) -HPI ; 
2 - (4 - acetamidobenzoyl) - HPI: m.o. 

247— 248°C; H 
2- ( 2-propionamidobenzoyl ) -HPI ; 
2- (3 -propi onamidobenzoyl) -HPI ; 
2- (4-pr opionamidobenzoyl ) -HPI ; 
2- (3-7z-butyramidobenzoyl )-HPI; 
2-(4-«-butyramidobenzoyl)-HPI; 
2- [3,4-bis-(formamido)-benzoyl] -HPI; 
2-[3,5-bis-(formamido)-benzoyl]-HPI; 
2-( 3-isobutyramidobenzoyl ) -HPI; 
2- (4-isobutyramidobenzoyl )-HPI ; 
2-(2-pentanoylaminobenzoyl)-HPI; 
2- ( 3 -pentanoylaminobenzoyl ) -HPI ; 
2- (4-pentanoyIaminobenzoyl)-HPI; 
2-(2-hexanonylaminobenzoyl )-HPI; 
2-(3-hexanoylaminobenzoyl)-HPI; 
2- (4-hexanoylaminobenzoyl) -HPI ; 
2- (2-octanoylaminobenzoyl)-HPI; 
2-(3-octanoy!aminobenzoyl)-HPI; 



2-(4-octanoylaminobenzoyl)-HPI; 

2-(2-oleoylaminobenzoyl)-HPI; 

2-(3-oleoyIaminobenzoyl)-HPI; 

2-(4-oleoylaminobenzoyl)-HPI; 

2-(2-methylthiobenzoyl)-HPI; 70 

2-(3-methylthiobenzoyl)-HPI; 

2-(4-methyIthiobenzoyl)-HPI; m.p. 195°C : 

2-(3-ethylthiobenzoyl)-HPI; 

2-(4-ethylthiobenzoyl)-HPI; 

2- [3,4-bis-(methylthio)-benzoyl] -HPI; 75 

2-[3,5-bis-(methylthio)-benzoyl] -HPI; 

2 ^Ij' 4,5 ' tris " (methylthio) - benzoyl] - 

2-(4-phenylthiobenzoyl)-HPI; 

2 ; C L" "trobenzpyl) - HPI; m.p. 188— 80 

189 C; 

2-(3-nitrobenzoyl)-HPI; m.p. 172°C; 
2 - (3,4 - dinitrobenzoyl) - HPI; m.p. 
219 °C ; 

2 " ^ V " dinitrobenz °y 1 ) - HPI; m.p. 251— 85 
252 ; 

2-(2-trifluoromethylbenzoyl)-HPI; 
2 - (3 - trifluoromethylbenzoyl) - HPI; m.p. 
148— 149° C. ; 

2-r4-trifluoromethylbenzoyl)-HPI: on 
2-(2-cyanobenzoyl)-HPI; 
2-(3-cyanobenzoyl)-HPI; 
2-(4-cyanobenzoyI)-HPI; m.p. 214— 215°G: 
2-(2-methoxycarbonylbenzoyl ) -HPI ; 
2-(3-methoxycarbonylbenzoyl)-HPI; 95 
2 - (4 - methoxycarbonylbenzoyl) - HPI: 
m.p. 178°C; 

2-(2-ethoxycarbonylbenzoyl)-HPI; 
2- (3-ethoxycarbonylbenzoyl ) -HPI ; 
2-(4-ethoxycarbonylbenzoyl)-HPI; iqq 
2 • ■ [3,4 - bis - (methoxycarbonyl) - benzoyl] - 
HPI; 

2 - [3,5 - bis - (methoxycarbonyl) - benzoyl] - 
HPI; 

2-(2-azidobenzoyl)-HPI; ins 

2-(3-azidobenzoyl)-HPI; 

2-(2-methoxysuIphonylbenzoyl)-HPI; 

2- (3-methoxysulphonylbenzoyl ) -HPI ; 

2- (4-me thoxy sulphonylbenzoyl )-HPI; 

2-(2-ethoxysulphonylbenzoyl)-HPI; no 

2- ( 3 -ethoxysulphonylbenzoyl ) -HPI ; 

2- (4-ethoxysulphonylbenzoyl ) -HPI ; 

2 - (2 - chloro - 4 - nitrobenzoyl) - HPI: 

m.p. 176— 177°C; 
2 - (4 - chloro - 3 - nitrobenzoyl) - HPI: 115 

m.p. 192— 194°C; 
2-(3-nitro-4-chlorobenzoyl)-HPI; 
2 - (2 - hydroxy - 5 - chlorobenzoyl) - HPI: 

m.p. 180°C; J 
2-naphthyl-l-carbonyl-HPI; m.p. 135°C; 120 
2-naphthyl-2-carbonyl-HPI; m.p. 178°C; 
2 - (1,2,3,4 - tetrahydronaphthyl - 1 - carbon- 

yl)-HPI; 

2 - (1,2,3,4 - tetrahydronaphthyl - 2 - carbon- 
yl)-HPI; 125 

2-(pyrryl-2-carbonyl-HPI; m.p. 174°C; 
2-(pyrryl-3-carbonvl )-HPI; 
2 - (thienyl - 2 - carbonyi) - HPI; m.p. 132— 
133°C; 



19 



1,441,554 



19 



2 
2 

5 2 
2 
2 
2 

10 2 



15 



20 



25 



30 



35 



40 



50 



60 



3 



HPI; 
HPI; 
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i2W " 3 " carbon y 1 ) - HPI 5 m -P- !42-^ 

(3-fluorothienyl-2-carbonyI)-HPI; 
(4-ftuorothienyl-2-carbonyl)-HPI; 

K5-fluorothienyl-2-carbonyl )-HPI; 
-(3-nittothienyI-2-carbonyl)-HPI; 

- (4-nitrothienyl-2-carbonyl )-HPI ; 

- (5 - nitrothienyl - 2 - carbonyl) - HPI; 
m.p. 172— 173°C 

-(3 ■ - dimethylaminothienyl - 2 - carbonyl)- 
HPI; 

- (4 - dimethylaminothienyl - 2 - carbonyl)- 
HPI; 

(3-formamidothienyl-2-carbonyl)-HPI; 
^4-f ormamidothienyl-2-carbonyl )-HPI; 
>raethyl~thienyl-2-carbonyl )-HPI; 
(4-methyl-thienyl-2-carbonyl)-HPI; 
; - methyl - thienyl - 2 - carbonyl)- 
HPI; m.p. 134— 136°C; 
<2-methyl-thienyl-3-carbonyl)-HPI; 
<4-methyl-thienyl-3-carbonyl)-HPI; 
•(5-methyl-thienyl-3-carbonyl)HPI; 
(furyl-2-carbonyI)-HPI; m.p. 120°C; 
(furyl-3-carbonyl)-HPI; 
(3-fluorofuryl-2-carbonyl )-HPI; 
(4-fluorof uryl-2-carbonyl )-HPI ; 
( 5-fluoromethyl-2-carbonyl ) -HPI ; 
(5-chlorof uroyl-2-carbonyl ) -HPI ; 

- (5 - bromofuryl - 2 - carbonvl) 
m.p. 209°Q; 

- (5 - nitrofuryl - 2 - carbonyl) 
m.p. 182°C; 
(indolyl-2-carbonyl)-HPI; 
(indoIyl-3-carbonyI)-HPI; 
(indolyl-4-carbonyl)-HPI; 
(indolyl-5-carbonyl)-HPI; ra.p. 235°C; 
(indolyl-6-carbonyl)-HPI; 
(indoIyl-7-carbonyl)-HPI; 
(pyrazo!yl-3-carbonyl)-HPI; 
(pyrazolyl-4-carbonyl)-HPI; 

- (5 - methyl - pyrazolyl - 3 
HPI; m.p. 201°C; 

- (4 - methyl - pyrazolyl - 3 
HPI; 

- (4 - methyl - imidazolyl - 2 
HPI; 

-(5-methyl-imidazolyl-2-carbonyl)-HPI; 
-(2-methyl-imidazolyl-4-carbonyI)-HPI; 
-(5-methyl-imidazolyI-4-carbonyl)-HPI: 
-(imidazolyl-2-carbonyl)-HPI; 
-(imidazolyM-carbonyl)-HPI; 
-(thiazolyl-2-carbonyI)-HPI; 
^( 4 - methyl - thiazolyl - 2 - carbonyl)- 

^(5 - methyl - thiazolyl - 2 - carbonyl)- 

: (*!, a20l yl - 4 - carbonyl) - HPI; m.p. 

■ (2-methyl-thiazolyl-4-carbonyl ) -HPI ; 

(5-methyl-thiazolyl-4-carbonyl)-HPI; 

■( thiazolyl-5-carbonyl)-HPI ; 

(2-methyl-thiazolyl-5-carbonyl)-HPI; 

(4-methyl-thiazolyl-5-carbonyI)-HPI; 

(5-nitrothiazolyI-2-carbonyl)-HPI; 

- (2,4 - dimethyl - thiazolyl - 5 - carbonyl )- 



carbonyl) - 
ca^bonyl)- 
carbonyl)- 



■ carbonyl)- 

carbonyl)- 
- carbonyl)- 



2- 
2- 



HPI; m.p. 162— 163°C; 
2-(benzthiazolyl-2-carbonyl)-HPI; 
2- (benzthiazolyl-4-carbonyl ) -HPI ; 
2- (benzthiazolyl-5 -carbonyl )-HPI; 
2- (isothiazolyl-3-carbonyl )-HPI; 

2 HPl" mCthyl " isothia2ol y 1 ~ 3 ' carbonyl)- 
2 HPT mCthyI " isothiazoI 3 rl - 3 - carbonyl)- 
2- (isothiazolyl-4-carbonyl)-HPI; 
2 HPI-" mCthyl " isothiazol y 1 " 4 - carbonyl)- 

2 - (5 - methyl - isothiazolyl - 4 
HPI; 

2-(isothiazolyl-5-carbonyl)-HPI; 
2 - (3 - methyl - isothiazolyl - 5 
HPI; 

2 - (4 - methyl - isothiazolyl - 5 
HPI; 

(oxazolyl-2-carbonyl)-HPI; 

(4-methyl-oxazolyl-2-carbonyl)-HPI; 

2- ( 5 -methyl-oxazolyl-2-carbonyI ) -HPI ; 

2-(oxazolyl-4-carbonyl)-HPI; 

2-(2-methyl-oxazolyl-4-carbonyl)-HPI; 

2- (5-methyl-oxazolyl-4-carbonyl ) -HPI; 

2-(oxazolyl-5-carbonyl)-HPI; 

2-(2-methyI-oxazolyl.5-carbonyl)-HPI; 

2-(4-methyl-oxazolyl-5-carbonyl)-HPI: 

2-(isoxazolyl-3-carbonyl)-HPI; 

2-(isoxazolyl-4-carbonyl)-HPI; 

2-(3-methyl-isoxazolyl-4-carbonyl)-HPI; 

2- (5-methyI-isoxazolyl-4-carbonyl)-HPI : 

2-(isoxazolyl-5-carbonyl)-HPI; 

2-(3-methyI-isoxazolyl-5-carbonyl)-HPI; 

2-(4-methyl-isoxazolyl-5-carbonyl)-HPI; 

iifi ' meth Jl ' isoxa20 ^l - 3 - carbonyl)- 
HPI; m.p. 173— 174°C; J 

2-(4-methyl-isoxazolyl-3-carbonyl)-HPI; 

2-picoIinoyl-HPI hydrobromide; m.p. 163°C; 

2- (3-fluoropicolinoyl )-HPI ; 

2- (4-fluoropicolinoyl)-HPI; 

2- (5-fluoropicolinoyl )-HPI ; 

2- ( 6-fluoropicolinoyl ) -HPI ; 

2- (3-diethylaminopicolinoyl ) -HPI ; 

2-(4-diethylaminopicolinoyl)-HPI; 

2-(5-diethylaminopicolinoyl )-HPI; 

2- ( 6-diethylaminopicolinoyl ) -HPI ; 

2-(3-formamidopicolinoyl)-HPI; 

2-(4-formamidopicolinoyl)-HPI; 

2-(5-formamidopicolinoyl)-HPI; 

2-(6-formamidopicolinoyl)-HPI; 

2-nicotinoyl-HPI; m.p. 172°C; 

2-(2-fluoronicotinoyl)-HPI; 

2-(4-fluoronicotinoyl ) -HPI ; 

2- (5-fluoronicotinoyl ) -HPI ; 

2- ( 6-fluoronicotinoyl ) -HPI ; 

2-(2-chloronicotinoyl ) -HPI; 

2-(4-chloronicotinoyl)-HPI; m.p. 158°C ; 

2-( 5-chloronicotinoyl ) -HPI ; 

2-(6-chloronicotinoyl)-HPI; 

2- (2-hydroxynicotinoyl )-HPI; 

2- (4-hydroxynicotinoyl ) -HPI ; 

2- ( 5 -hydroxynicotinoyl ) -HPI ; 

2- ( 6-hydroxynicotinoyl ) -HPI; 

2-(2-dimethylaminnicotinoyl)-HPI; j 30 
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HPI; m.p. 



HPI; m.p 



2 
2 

35 2 
2 



2- 
2- 
2- 

65 2- 



-(4-dimethylaminonicotinoyl)-HPI 

- ( 5 -dimemylaminonicotinoyl ) -HPI 
-(6-dimethylaminonic0tinoyl)-HPI 

- (2-f ormamidonicotinoyl ) -HPI ; 
-(4-fonnamidonicot2noyI)-HPI; 
■(5-formaniidonicotinoyl)-HPl5 
-( 6-f ormamidonicotinoyl) -HPI; 
-(2-acetamidonicotinoyl)-HPI; 
-(4-acetamidonicotinoyl)-HPI; 
-(5-acetamidonicotinoyl)-HPI; 
-( 6-acetamidonicotinoyl ) -HPI ; 
-isonicotinoyl-HPI; m.p. 140— 141°C; 

- (2,6 - dichloroisonicotinoyl) - HPI: m.D. 
207— 208°C; F 

- (quinolyl - 2 - carbonyl) - HPI; m.p. 
198— 208°C; P 

-(quinolyl-3-carbonyl)-HPI; 
-(quinoIyl-4-carbonyl)-HPI; 
-(quinolyl-5-carbonyl)-HPI; 
-(quinolyl-6-carbonyl)-HPI; 

- (quinoIyl-7-carbonyl ) -HPI ; 
-(quinolyl-8-carbonyl)-HPI; 

- (isoquinolyl - 1 - carbonyl) 
157°C; J 

<isoqumolyl-3-carbonyl)-HPI; 
■(pyridazinyl-3-carbonyl)-HPI; 
•(pyrida2inyl»4-carbonyl)-HPI; 
(pyrimidinyl-2-carbonyl)-HPI; 
*(pyrimidinyl-4-carbonyl)-HPI; 
(pyrimidmyl-5-carbonyl)-HPI; 

- (pyrazinyl - 2 - carbonyl) • 
153— 154°C; 

<purinyl-2-carbonyI)-HPI; 
■(purinyl-6-carbonyl)-HPI; 
(purinyl-8-carbonyl)-HPI; 

- nalidixinyl - HPI (i.e. 2 - (1 
methyl - 1,8 - naphtbyridin 
carbonyl)-HPI); 

- (1,4 - dioxanyl - 2 - carbonyl) - HPI; 

- (4 - methyl - piperazinyl - 1 - carbonyl)- 
HPI; hydrochloride; m.p. 290°C; 
(dihydrofuryl-2-carbonyl)-HPI; 

■( tetrahydrof oryl-2-carbonyl ) -HPI; 
■ ( tetrahydrof uryl-3 -carbonyl ) -HPI ; 

- (1 - methyl - 1,2,5,6 - tetrahydropyridyl- 
3 - carbonyl) - HPI hydrochloride; m.p. 
211°C; 

- ( 1 -methyl - 1,4,5,6 - tetrahydropyridyl- 
3-carbonyl)-HPI; ' 

l-methylpiperidyl-2-carbonyl)-HPI; 
x l-methylpiperidyl-3-carbonyl)-HPI ; 
( l-methylpiperidyl-4-carbonyl)-HPI; 
•( l-ethylpiperidyl-2-carbonyl)-HPI; 
i l-ethylpiperidyl-3-carbonyl )-HPI; 
( l-ethyIpiperidyl-4-carbonyI)-HPI; 
( l-benzylpiperidyl-2-carbonyl)-HPI; 
• ( 1 -benzylpiperidyl-3-carbonyl) -HPI ; 
■(l-ben2oyl-piperidyl-4-carbonyl)-HPI; 
•( 1-f ormylpiperidyl-3-carbonyl)-HPI; 

- (1 - formylpiperidyl - 4 - carbonyl) - HPI; 
m.p. 160°C; 

(l-acetylpiperidyl-2-carbonyl)-HPI; 
(l-acetylpiperidyl-3-carbonyl)-HPI; 
( l-acetylypiperidyl-4-carbonyl)-HPI ; 
( 1 -hexanoylpiperidyl-2-carbonyl )-HPI; 



■ ethyl 
4 - on ■ 



2-(l-hexanoylpiperidyl-3-carbonyl)-HPI; 
2 - (1 - hexanoylpiperidyl - 4 - carbonyl)- 
HPI; 

2 - ( 1 - octanoylpiperidyl - 2 - carbonyl)- 
HPI; 

2 - (1 - octanoylpiperidyl - 3 - carbonyl)- 
HPI; 

2 - (1 - octanoylpiperidyl - 4 - carbonyl)- 
HPI; 

2-( l-oleoylpiperidyl-2-carbonyl) -HPI ; 
2-(l-oleoylpiperidyl-3-carbonyl)-HPI; 
2-(l-oleoylpiperidyl-4-carbonyl)-HPI; 
2 - [1 - (methoxyacetyl) - piperidyl - 2- 

carbonyl]-HPI; 
2 - [1 - (methoxyacetyl) - piperidyl - 3- 

carbonyl]-HPI; 
2 - [ 1 - (methoxyacetyl) - piperidyl - 4- 

carbonyl]-HPI; 
2 - [1 - (ethoxyacetyl) - piperidyl - 2- 

carbonyl]-HPI; 
2 - [1 - (ethoxyacetyl) - piperidyl - 3- 

carbonyl]-HPI; 
2 - [1 - (ethoxyacetyl) - piperidyl - 4- 

carbonyl]-HPI; 
2-(tetrahydropyranyl-2-carbonvlVHl > I; 
2-(tetrahydropyranyl-3-carbonyl)-HPI; 
2 - (tetrahydropyranyl - 4 - carbonyl) - HPI; 

m.p. 172°C; 
2 - ( chromon - 2 - carbonyl) 

155— 156°C.; 
2 - (tetrahydrothiopyranyl - 2 

HPI; 

2 - (tetrahydrothiopyranyl - 3 
HPI; 

2 - (tetrahydrothiopyranyl - 4 

HPI; m.p. 168°C; 
2-(1^3-thiadiazoIyl-4-carbonyl)-HPI; 
2 - (2,1,3 - benzothiadiazolyl - 5 - carbonyl)- 

HPI; m.p. 144°C; 



HPI; m.p. 
carbonyl)- 
carbonyl)- 
carbonyl)- 



Example 2. 
1 ml. phosphorus trichloride is added drop- 
wise, at 140°C. (bath temperature) to a solu- 
tion of 6.1 g. HPI and 5.5 g. 5-chlorosalicylic 
acid in 50 ml. chlorobenzene. The reaction 
mixture is boiled for one hour, evaporated and 
the residue chromatographed over silica gel 
with chloroform as eluant. 2 - (5 - Chloro - 2- 
hydroxybenzoyl) - HPI is obtained which, 
after recrystallisation from isopropanol, melts 
at 180°C. 

Example 3. 
10.1 g. HPI, 6.75 g. isonicotinic acid and 
5.5 g. silicon tetrachloride are boiled for one 
hour in 150 ml. pyridine. The reaction mixture 
is poured on to ice, extracted with chloroform 
and washed with water. After drying die 
chloroform solution over anhydrous sodium 
sulphate and evaporating, 2 - (isonicotinoyl)- 
HPI is obtained which, after recrystaUising 
from ethanol, melts at 140— 141°C. 

Example 4. 
6.1 g. HPI and 1.4 g. formic acid are heated 
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for 5 hours in 100 ml. toluene, the resulting 
water being distilled off. After cooling, there 
is obtained 2-formyl-HPI which, after re- 
crystallisation from ethanol, melts at 206°C. 

Example 5. 

4.04 g .HPI and 3.4 g. cydohexane-1,2- 
fran5-dicarboxylic anhydride are each dissolved 
in 25 ml. methylene chloride at 20° C. and 
then mixed together. The reaction mixture is 
left to stand and then evaporated to give 2- 
(2 - trans - carboxy - cyclohexylcarbonyl)- 
HPI which, after recrystallisation from ethyl 
acetate/petroleum ether, melts at 208— 210°C. 

Analogously, but after 6 hours boiling in 
dioxan, with cyclohexane - 1,2 - cis - dicarb- 
oxylic anhydride, there is obtained 2 - (2- 
cis - carboxy - cyclohexylcarbonyl) - HPI; 
m.p. 194— 196°C. 

Analogously, with cyclobutane - 1,2 - di- 
carboxylic anhydride, cyclopentane - 1,2 - di- 
carboxylic anhydride, cycloheptane - 1,2 - di- 
carboxylic anhydride, phthalic anhydride and 
succinic anhydride, there are obtained: 

2 ~ (2 - trans - carboxycyclopentyl - carbonyl )- 
HPI; 

2 - (2 - trans - carboxycycloheptyl - carbonyl)- 
HPI; 

2 - (2 - cis - carboxycyclobutyl - carbonyl) - 
HPI; 

2 - (2 - cis - carboxycyclopentyl - carbonyl)- 
HPI; 

2 - (2 - cis - carboxycycloheptyl - carbonyl)- 
HPI; 

2-(2-carboxybenzoyl)-HPI; 
2- (3-carboxypropionyI )-HPI. 

Example 6. 
Analogously to Example 1, from the ( + )- 
and (-)- antipodes of HPI and the corres- 
ponding add chlorides, there are obtained: 

+ )-2-acetyl-HPI; m.p. 175— 176°C; 
-)-2~acetyI-HPI; m.p. 177— 178°C; 
+ )-2-propionyl-HPI ; 

— )-2-propionyI-HPI; 
+ )-2-isobutyryl-HPI; 

— )-2-isobutyryl-HPI; 

+ )-2-trimethylacetyl-HPI; 

— )-2-trimethylacetyl-HPI; 

+ )-2-(3,3-dimethyl-«-butyryl)-HPI; 

— )*-2-(3,3-dimethvl-«-butyryl)-HPI: 
+ )-2-heptanoyl-HPI; 

— )-2-heptanoyl-HPI; 

+ )-2-(thienyl-2-mercaptoacetyl )-HPI; 

— )-2-( thienyl-2-mercaptoacetyl ) -HPI ; 
+ )-2-cydopropyl-carbonyl-HPI; 

— )-2-cycIopropyl-carbonyl-HPI; 
4- )-2-cyclobutyl-carbonyl-HPI; 

— )-2-cyc]obutyl-carbonyl-HPI ; 
+ )-2-cyclopentyl-carbonyl-HPI; 

— )-2-cyclopcntyl-carbonyl-HPI; 

+ ) - 2 - cyclohexyl - carbonyl - HPI; m.p. 
108— 110°C; = + 145.2°; 



181- 

( + ) - 
m.p. 

(-)- 

m.p. 
( + ) 



HPI; m.p, 

HPI; m.p. 
0 W = 

HPI; m.p. 
HPI; nup. 
HPI; m.p. 



( — ) - 2 - cyclohexyl - carbonyl - HPI; m.p. 
107— 108°C; [a] = -146.9°; 

(+) - 2 - (4 - formamidocyclohexyl - carbon- 
yl) -HPI; 

( — ) - 2 - (4 - formamidocyclohexyl - carb- 
onyl) -HP I; 

( + )-2-cycloheptyI-carbonyl-HPI; 
( - )-2-cycloheptyl-carbonyKHPI; 
( + )-2-cyclooctyl-carbonyl-HPI; 
( - )-2-cydooctyl-carbonyl-HPI ; 
( + ) - 2 - (4 - methylbenzoy!) - HPI: 
m.p. 180-181°C; [«] = +29.2°; 

2 - (4 - methylbenzoyl) - HPI; m.p. 
-182°C; [a] = -28.5°; ? 
2 -(4 - teru - butylbenzoyl) - HPI; 
181-182°C; [«] = +2L5°; 
2 - (4 - tert - butylbenzoyl) - HPI; 
168-169°C; [a] = -20.5°; 
2 - (2 - fluorobenzoyl) - HPI; m.p. 

155— 156°C; [a] = +49.1°.- 
( — ) - 2 - (2 - fluorobenzoyl) - 

159— 161°C; [<*] - 49.9°; 
( + ) - 2 - (3 - fluorobenzoyl) - 

156— 158°C; (sinters 148°C 
+40.2°; 

( — ) - 2 - (3 - fluorobenzoyl) - 

156°C; [a] = -41.6°; 
( + )- 2-(4- fluorobenzoyl) - 

200-201°C; [a] = +33.5°; 
( — ) - 2 - (4 - fluorobenzoyl) - 

202— 203°C; [a] = -32.6°; 
( + )-2-(3-chlorobenzoyl)-HPI; 
(- )-2-(3-chlorobenzoyl)-HPI; 
( + ) - 2 - (4 - chlorobenzoyl) - 

231— 232°C; [a] = +20.4° 
( — ) _ 2 -(4 - chlorobenzoyl) 

233— 234°C; [a] = -20.7° 
(+ )-2-(3-hydroxybenzoyl)-HPI 
( - )-2-(3-hydroxybenzoyl )-HPI 
( + )-2-(4-hydroxybenzoyl)-HPI 
( - )-2-(4-hydroxybcnzoyl)-HPI, 
( + ) - 2 - (4 - methoxybenzoyl ) 

215°C; [a] = + 19.8°; 
( — ) - 2 - (4 - methoxybenzoyl) 

m.p. 216°C; [«] - 18.7°; 
( + )-2-(3-dimethylaminobenzoyl)-HPI; 
( - )-2-(3-dimethylaminobcnzoyl)-HPI; 
( + )-2-(4-dimethylaminobenzoyl)-HPI; 
( - )-2-(4-dimethylaminobenzoyl)-HPI; 
( + )-2-(4-diethylaminobenzoyl)-HPI; 
( - )-2-(4-diethylaminobenzoyl)-HPI; 
( + )-2-(2-formamidobenzoyI)-HPI; 
( — )-2-(2-formamidobenzoyl)-HPI; 
( + )-2~(3-formamidobenzoyl)-HPI; 
( - )-2-(3-foimamidobenzoyI)-HPI; 
( + ) - 2 - (4 - formamidobenzoyl) 

m.p. 193°C; [a] = +8.6°; 
( — ) - 2 - (4 - formamidobenzoyl) - HPI: 

m.p. 193°C; [a] -8.4°; ' 
( + )-2-(2-acetamidobenzoyl)-HPI 
( - )-2-(2-acetamidobenzoyI)-HPI 
(+ )-2-(3-acetamidobenzoyl)-HPI 
( - )-2-(3-acetamidobenzoyl)-HPI 
( + )-2-(4-acetamidobenzoyl)-HPI 
(- )-2-(4-acetamidobenzoyI)-HPI 
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139°C._ 
base); 
(~)-2. 
139°C; 
base); 
( + ) - 2 • 



(3 - nitrobenzoyl) - HPI; m.p. 
[*] = -2.9° (from the ( + )- 



(4 



HPI; m.p. 
HPI; m.p. 



nitrobenzoyl) 
223-224°C; [a] = +18.5 
( — )-2-(4- nitrobenzoyl) 

223— 224°G; [a] = -21.4 , 
C + )-2-(mienyl-2-carbonyl)-HPI 
( - )-2-(thienyl-2-carbonyl)-HPI 
( + )-2-(thienyl-3-carbonyl)-HPI 
(- )-2-(thienyl-3-carbonyl)-HPIi 
( + )-2-(5-methyl-thienyI-2-carbonyl)-HPI; 
( - )-2- (5-memyI-thienyI-2-carbonyl )-HPI : 
( + )-2-(furyl-2-carbonyl-HPI; 
( " )-2-(furyl-2-carbonyl)-HPI; 
( + )-2-picolinoyl-HPI; 
( — )-2-picolinoyl-HPI; 

[a]"- +25 C 5° n ° yI " HPI; m " P * 148 ° C 
( — ) - 2 - nicotinoyl - HPI; m.p. 156°C. 

[a] = -28.4°; 
( + )-2-isonicotinoyl-HPI; 
( — )-2-isonicotinoyl-HPI; 
( + )-2-nicotinoyl-HPI-l^N-oxide; 
( — )-2-nicotinoyl-HPI-l'-N-oxide; 
( + ) p - 2 - (tetrahydropyranyl - 4 - carbonyl). 

^"HPI- 2 " ( te ^y dn W ran y i - 4 - carbonyl). 

(+) - 2 - (tetrahydrothiopyranvl - 4 
onyl)-HPI; J J 

(~) - 2 - (tetrahydrothiopyranvl - 4 

onyl)-HPI; * * 

(+) - 2 - (N - formyl - piperidyl - 4 - 
onyl)-HPI; FF y 

(") - 2 - (N - formyl - piperidyl - 4 
onyl)-HPI. 

Example 7. 

■ g * i 3 \ trifluor °methyl - benzoyl fluoride 
!Ta^ ™- chI oroform are added dropwise to 
4.04 g HPI and 2.8 ml. triethylamine in 50 
ml. chloroform. The reaction mixture is kept 
for one hour at 20°C, shaken out with dilute 
mi ^ rochlon <v acid and water > dr *ed over an- 
hydrous sodium sulphate and evaporated to 
ffve 2 - (3 - trifluoromethylbenzoyl) - HPI 
which, after recrysrallisation from ethanol, 
melts at 148— 149°C. ' 

Example 8. 

55 Analogously to Example 1, from HPI and 
p-mtrobenzoyl bromide in chloroform in the 
presence of triethylamine, there is obtained, 
after 2 hours, 2 - (4 - nitrobenzoyl) - HPI: 
m.p. 212— 213°C } 5 



- carb 

- carb- 
carbo- 

- carb- 
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Example 9. 
Analogously to Example 1, from HPI and 
/>-nitrobenzoyl iodide in chloroform in the pre- 



Example 10. 
To 8.5 g. 3 - (2 - chloroacetyl - 1,2,3,4- 
tetrahydroisoquinolinyl - 1 - methyl) - 4- 
fluorobenzamide (obtainable by hydrogena- 
of 1 - cyano - 2 - (4 - fluorobenzoyl) - 1,2- 70 
dihydroisoquinoline on Raney nickel at 100°C 
and 250 ats. pressure and reaction of the 
N - (M,3,4 - tetrahydroisoquinolinyl - 1- 
methyl) . 4 - fluorobenzamide obtained with 
chloroacetyl chloride in chloroform in the pre- 75 
sence of triethylamine) in 300 ml. absolute 
tetrahydrofuran, there are added dropwise, 
under nitrogen, at 20°C, 12 ml. 20% butyl 
lithium solution in hexane. The reaction mix- 
ture is stirred for 2 hours at 20°C. and boiled 80 
for a further 12 hours. After the addition of 
water, the solvent is removed and 
the residue is taken up in chloroform. 
The chloroform solution is shaken with 
water, dried and evaporated to give 2-(4- 85 
fluorobenzoyl)-HPI which, after recrystallisa- 
tion from methanol, melts at 181 — 182°C 

Analogously, from 8.5 g. ( + )-N-(2-chloro- 
acetyl - 1,2,3,4 - tetrahydroisoquinolinyl - 1- 
methyl) - 4 - fluorobenzamide and butyl 90 
lithium, there is obtained ( — ) - 2 - (4- 
fluorobenzoyl)HPI; m.p. 202— 203°C.; U] = 
—32.6°. 

i - A ™ Io S ousl £ * rom N - (2 - bromoacetyl- 
M 3 *,4 - tetrahydroisoquinolinyl - 1 -methyl)- 95 
4 - methylbenzamide or from N - (2 - iodo- 
3Cet ? ^ 2 ^ 4 - tetrahydroisoquinolinyl - 1- 
metnyl) - 4 - methylbenzamide or from N-(2- 
p « toluenesulphonyloxyacetyl - 1,2,3,4 - tetra- 
hydroisoquinolinyl - 1 -methyl) - 4 - methyl- 100 
benzamide and butyl lithium, there is also 

iSi84°c " mt±ylhenz °y l ) - HPI ; m-P- 

Analogously, from N - (2 - chloroacetyl- 
W>4 - tetrahydroisoquinolinyl - 1 -methyl)- 105 
cyclohexyl - carboxamide and butyl lithium, 
there is obtamed 2 - cyclohexyl - carbonyl- 
HPI; m.p. 136— 138°C. 

Example 11. 
15 g. nickel-aluminium alloy (1:1) are in- 110 
™ C ? d J n P ortion * and with stirring into 
ZOO ml. 20°/ sodium hydroxide solution within 
die source of 5 minutes and maintained for 
45 minutes at 80°C. After leaving to setde, 
supernatant liquid is decanted off, the solid 115 
is washed 4 times with water and 1000 ml. 

f/° i y " tart ¥J c ^ cid soIution > which has been 
adjusted to pH 5 with IN aqueous sodium 
hydroxide solution added thereto. With 
repeated shaking up i,the mixture is heated for 120 
90 minutes at 80°C, whereafter supernatant 
liquid is decanted off and the solid material is 
washed several times with water and methanol. 
I he (-) -tartanc acid-Raney nickel catalyst 
thus obtained is added to a solution of 322 125 



23 



.1,441,554 



23 



mg. 2 - (4 - fluorobenzoyl) - 4 - oxo - 2,3,6,7- 
tetxahydro - 4H - pyrazino - [2,1 - a] - iso- 
qumolme (obtainable by the dehydrogenation 
c l 1 '; 01 $V * 2 " < 4 " Auorobenzoyl)- 
t j sul Phur) in 40 ml. methanol, fol- 
lowed by hydrogenaiion at atmospheric pres- 
sure and ambient temperature. After filtering 
off the catalyst and evaporating the solvent, 
m ? Cre W ££ in ? d (-) - 2 - (4 - fluoro- 

SS^™ a = % _?^ purity; m - p - 

Analogously, from 2 - cyclohexyl - carbonyl- 
4 - oxo - 2,3,6,7, - tetrahydro - 4H - pyrazino- 
[2,1 - ajisoquinoline, there is obtained (-)- 
15 2 - cyclohexyl - carbonyl - HPI in 20°/ 
optical purity; m.p. 122—127°C; [a] = 
—293°, 

Example 12. 

_ n 322 mg. 2 - (4 - fluorobenzoyl) - 4 - oxo- 
20 2,3,6,7 - tetrahydro - 4H - pyrazino [2,1 -a] - 
isoquinolme are hydrogenated analogously to 
Exjunple 11 in 40 ml. methanol in the presence 
of 300 mg. Raney nickel to give racemic 2- 
(4-fIuorobenzoyl)-HPI; m.p. 181— 182°C 
25 Analogously, from 2 - cyclohexylcarbonyl- 
f " oxo - 2,3,6,7 - tetrahydro - 4H - pyrazino- 
[2,l-a6isoquinoline, there is obtained 2-cyclo- 
hexylcarbonyl-HPI; m.p. 136— 138°C. 

Example 13. 

30 rx£ s . 0,ution of 67 - 7 g- 2 - (4 - nitrobenzoyl)- 
HPI in 1500 ml. methanol are hydrogenated 
m the presence of 12 g. 5% palladium charcoal 
at 20 C. under atmospheric pressure. The 
catalyst is filtered off and the filtrate is 

35 evaporated. From the residue, there is 
obtained 2 - (4 - aminobenzoyl) - HPI which, 
after recrystallisation from ethanol, melts at 
212— 213 °C; hydrochloride: m.p. 165— 
166 ° C ' (decomposition); sulphate: m.p. 234— 

40 235°C; isothionate: m.p. 233 — 234°C. 

The following compounds are obtained 
analogously by hydrogenation of the corres- 
ponding nitro compounds: 

2-aminoacetyl-HPI; 
45 2- (2-amino-propionyl)-HPI; 

2-(3-aminopropionyl)-HPI; 

2- (2-amino-w-butyryl )-HPI ; 

2- ( 4-amino-n-butyryl ) -HPI ; 

2-(2-amino-n-valeryl )-HPI; 
50 2- (5-amino-n-valeryI ) -HPI ; 

2-(3-aminophenoxyacetyl)-HPI; 

2-(4-aminophenoxyacety!)-HPI; 

2-(2-aminocyclopropyl-carbonyl)-HPI; 

2-(l-aminocydobutyl-carbonyl)-HPI; 
55 2- ( 2-aminocyclobutyl-carbonyl ) -HPI ; 

2-(3-aminocyclobutyl-carbonyl )-HPI; 

2- ( 1 -aminocyclopentyl-carbonyl ) -HPI ; 

2- (2-aminocyclopentyl-carbonyl ) -HPI ; 

2-(3-aminocyclopentyI-carbonyl)-HPI; 
oO 2-( l-aminocyclohexyl-carbonyl)-HPI; 

2- (2-amniocyclohexyl-carbonyl )-HPI; 



2-(3-aminocyclohexyl-carbonyl)-HPI; 
cis rry3 ' ( 4 " anunocyclohexyl - carbonyl)- 

HPI; amorphous; IR 3500, 3300 and 1645 

cm- 1 ; 65 
trans - 2 - (4 - aminocyclohexyl - carbonvlV 

HPI; m.p. 284°C; 
2- ( 4-aminocycloheptyl-carbonyl ) -HPI ; 
2 - (2 - aminobenzoyl) - HPI hydrobromide; 

m.p. 279— 280°C; 70 

2 162°C aminobenzoyl ) " HPI > m -P* 161— 

(+) - 2 - (3 - aminobenzoyl) - HPI: m.p. 
164-165°C; [a] = +35.9° (from the 
( — )-nitro antipode) 75 

( — ) - 2 - (3 - aminobenzoyl) - HPI: m.p. 
lM-lfiS'Cj [a] = -36.5° (from the 
(-f)-nitro antipode) 

(+) - 2 - (4 - aminobenzoyl) - HPI: m.p. 
231-232°C; [a] = + 23.1°; hydro- 80 
bromide: m.p. from 193 °C. (decomposi- 
tion); isethionate: m.p. 200— 210°C * 
[a] = +16.0°; 

" amin °benzoyl) - HPI; m.p. 
231-232°C; [a] = -23.0°; hydro- 85 
bromide: m.p. from 205 °C. (decomposi- 
tion); isethionate: m.p. 200— 210°C • 
M = -16.3°; 

2 i~Jo 3 A 4 " ^aminobenzoyl) - HPI; m.p. 
143°C; * 90 

2 236° 5 C , diaminoben2 °y 1 ) " HPI 5 m P- 235— 

2 - (2 - chloro - 4 - amino - benzoyl) - HPI; 

m.p 145°C; hydrochloride: 181— 182°C: 
2- (2-chloro-5-amino-benzoyl ) -HPI ; 95 
2-(3-chloro-4-amino-benzoyl)-HPI; 
2-(3-chloro-5-amino-benzoyl)-HPI; 
2-(2-amino-3-chlorobenzoyl)HPI; 
2- (2-amino-4-chlorobenzoyl )-HPI ; 
2-(2-amino-5-chlorobenzoyl)-HPI; 100 
2 - (3 - amino - 4 - chlorobenzoyl) - HPI; 

hydrobromide m.p. 208 — 210°C; 
2-(3-amino-thienyl-2-carbonyl)-HPI; 
2-(4-amino-thienyl-2-carbonyl)-HPI; 
2 - (4 - amino - tetrahydrothiopyranyl - 4- 105 

carbonyl) - HPI; m.p. 157— 158°C; 
2-(4-aminonicotinoyl)-HPI; 
2- (5-aminonicotinoyl ) -HPL 

Example 14. 

2,4 g. acetyl chloride in 100 ml. chloroform 110 
are added to 9.6 g. 2-(4-aminobenzoyl)-HPI 
and 3 1 g. triethylamine in 300 ml. chloroform 
and the reaction mixture left to stand for 2 
hours at ambient temperature. A further 2.4 g 
acetyl chloride and 3.1 g. triethylamine are 115 
then added thereto and the reaction mixture 
boiled for 3 hours, whereafter it is washed 
with dilute hydrochloric acid and water After 
evaporation of the solvent, the residue is re- 
crystalhsed from acetone to give 2-(4-acetyl- 120 
aminobenzoyl )-HPI; m.p. 247— 248°C. 

The following compounds are obtained 
analogously with the use of appropriate acvlat- 
mg agents: 



2-acetamidoacetyl-HPI; 

2 HPT " acetamidoc y cIohex yl - carbonyl)- 

5 2 " acetamidocydohexyi - carbonyl)- 

2 Iff? " acetamidoc y dohex y I - carbonyl)- 

2 wptI " acetamidoc ydohes3fi - carbonyl)- 

10 2 wpt*" P ro P ion ™i<I<>cycIohexyl - carbonyl)- 
JtlJr J.; 

2 "t£L" P^^O^^nocydohayi - carbonyl)- 
HPI j 

1 5 2 HPl" hexanoylaminoc y c,ollex yi - carbonyl)- 

2 HPl" wtanoylaminoc 5 rcIohex y 1 - carbonyl)- 

2 ttpt- " oIe °y laminoc y c, ^exyl - carbonyl)- 

20 2 - (2 - sulphaminoacetyl) - HPI (with chloro- 
sulphonic acid) ; 

2 uJt 4 " su lP ha niinocyclohexyl - carbonyl) 
HPI; 

2-(3-sulphaminobenzoyl)-HPI; 
25 2-(4-sulphonaminobenzoyI)-HPI; 

2 HPI " " piperidyl " 4 - caAonyl)- 

Example 15. 
A solution of 3.5 g. 2 - [4 - methyl - nhros- 

30 ammo - benzoyl] - HPI (prepared by nitrosat- 
mg 2 - (4 - methylaminobenzoyl) - HPI) in 5 
ml. glacial acetic acid is slowly added, with 
vigorous stirring, to 2.7 g. zinc dust in 5 ml. 
water. The reaction mixture is stirred for 2 

35 hours at 20°C, then heated to 80°C. and 
filtered hot. The residue is washed with 5% 
hydrochloric acid and the combined filtrates 
are rendered alkaline and extracted with 
chloroform. The extract is washed neutral with 

<*0 water and evaporated to give 2 - [4 - (1- 
methylhydrazino) - benzoyl] - HPI. 

The following compounds are prepared 
analogously: 

. c 2 : f 2 - (1 - methylhydrazino) - benzoyl] - 
45 HPI; J J 

2 - [3 - (1 - methylhydrazino) - benzoyl] - 
HPI; 

2 HPI ' ^ " ethyIhydra2ino ) " benzoyl] - 

50 Example 16. 

8 ml. of 30% hydrogen peroxide in 0.8 ml. 
6N aqueous sodium hydroxide solution are 
added to 5 g. 2 - (4 - cyanobenzoyl) - HPI 
m 20 ml. ethanol. Heating occurs with the 

55 evolution of oxygen. The temperature is main- 
tained for 1 hour between 40 and 50°C, 
whereafter the reaction mixture is cooled and 
mixed with 5 ml. water. 2 - (4 - Carbox- 
amidobenzoyl)-HPI is obtained. 

60 2 - (3 - Carboxamidobenzoyl) - HPI is 
prepared analogously from 2 - (3 - cyano- 
benzoyl)-HPI. 



Example 17. 
A mixture of 8 g. 2 - (4 - methoxycarbonyl- 
benzoyl) - HPI j n 500 ml. 10% aqueous 65 
sodium hydroxide solution is stirred for 12 
hours at 20°C. Insoluble material is filtered 
off and the filtrate is acidified with hydro- 
cWonc acid and extracted with chloroform. 
I he residue is purified chromatographically on 70 
shea gel (eluent: chloroform/memanol): 2- 
(4-C^boxybenzoyl).HPI i s obtained; m.p. 

The following compounds are obtained 
analogously by alkaline saponification: 75 

2-(2-carboxycyclopropyl-carbonyl)-HPI; 
2-(2-carboxycyclobutyl-carbonyl)-HPI; 
2-(3-carboxycyclobutyl-carbonyl)-HPI; 
2»(2-carboxycyclopentyl-carbonyl)-HPI; 
2- (3-carboxycyclopentyl. C arbonyI)-HPI; 80 
/rfl T W ^; 2 ' ( 2 " car ^oxycyclohexyl - carbonyn- 
HPI; m.p. 208— 210°C; * } 

w " 2 " (2 V?L rbox ycyc3ohexyl - carbonyl- 
HPI; m.p. 194—196°G; 

2-(3-carboxycyclohexyl-carbonyl)-HPI; 85 

2-(4-carboxycyclohexyl-carbonyl)-HPI ; 

2- (2-carboxybenzoyl)-HPI; 

2-(3-carboxybenzoyl)-HPI; 

2-(3,4-dicarboxy-benzoyl)-HPI; 

2- (3,5-dicarboxy-benzoyl ) -HPI. 90 

Example 18. 
A solution of 32 g. 2 . (4 - hydroxybenzoyl- 
xii l in 150 ml. methanol/water (10*1) is 
mixed with an excess of ethereal diazomethane 
Mlution until a pale yellow coloration remains. 95 
I he reaction mixture is evaporated and the 
residue is taken up in ether, washed with 
dilute aqueous sodium hydroxide solution and 
water, dried over anhydrous sodium sulphate 
and evaporated to give 2 - (4 - methoxv- 100 
benzoyl) - HPI; m.p. 204-205°C ^ 

Example 19. 
7.5 g. boron tribromide are added dropwise 
fon lt g m 2 .1 ( i 4 ■ n ? e 1 th ?^nzoyl) - HPI in 
1UU ml. methylene chloride at —5 to -10°C 105 

-m r o^ Ction mfxmre is stirred for one hour 
at 20 C. and then poured on to ice. The 
organic phase is separated off and the aqueous 
phase is shaken out several times with 
methylene chloride. The combined organic 110 
pnases are dried over anhydrous sodium sul- 
phate and subsequently evaporated. From the 
residue, there is obtained 2 - (4 - hydroxv- 
benzoyl) - HPI which, after recrystalJisation 
trom ethanol, melts at 243 — 245 °C. 115 

Example 20. 
3.22 g. 2 - (4 - hydroxybenzoyl) - HPI, 
1.02 g. acetic anhydride and 100 ml. pyridine 
are boiled for 3 hours, subsequently poured 
on to ice, extracted with ether, washed with 120 
water and dried over anhydrous sodium sul- 
phate to give 2 - (4 - acetoxybenzoyl) - HPI 
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Example 21. 
A mixture of 4.8 g. 2 - (4 - aminobenzoyl)- 
HPI and 1.5 g. 33% formaldehyde solution 
in 200 ml. methanol is hydrogenated in the 
5 presence of 5% palladium charcoal. Sub- 
sequently, the catalyst is filtered off, the sol- 
vent is evaporated off and the residue is 
purified chromatographically on silica gel 
(eluent: chloroform), 2 - (4 - Methylamino- 
10 benzoyl)-HPI is obtained; m.p. 220°C. 

Example 22. 
Analogously to Example 21, from 4.8 g. 
2 - (4 - aminobenzoyl) - HPI and 4 g. 33% 
formaldehyde solution, there is obtained 2- (4- 
15 dimethylaminobenzoyl) - HPI: m.p. 225 — 
226°C 

Example 23. 
Within the course of 2 hours and with the 
exclusion of moisture, 32 g. 2 - (4 - amino- 

20 benzoyl) - HPI in 100 ml. dioxan are mixed 
with 2.5 g. dimethyl sulphate and subsequently 
stirred for 15 hours at 100°C After cooling, 
1.4 g. potassium hydroxide in 5 ml. water are 
added thereto, followed by extraction with 

25 chloroform. After evaporation there is obtained 
2 - (4 - dimethylaminobenzoyl )- HPI; m.p, 
225— 226°C . 

Example 24. 
10.4 g. 2 - (4 - trifluoroacetamidobenzoyl)- 

30 HPI (obtainable from 2 - (4 - aminobenzoyl)- 
HPI by reaction with trifluoroacetic 
anhydride/triethylamine) are heated almost 
to the boil with 34.2 g. methyl iodide in 300 
ml. dry acetone. 13.4 g. pulverised potassium 

35 hydroxide are added thereto and the reaction 
mixture is boiled for 5 minutes, whereafter it 
is evaporated to dryness, the residue mixed 
with water and stirred for 2 hours at 20°C. 
Thereupon, it is extracted with chloroform, 

40 washed with water and evaporated to give 
2 - (4 - methylaminobenzoyl) - HPI; m.p. 
220°C. 

If the methyl iodide is not removed before 
the hydrolysis, then 2 - (4 - dimethylamino- 
45 benzoyl)-HPI is obtained; m.p. 225— 226°C. 

Example 25. 
Analogously to Example 19, from 2- (4- 
methylmercaptobenzoyl)-HPI and boron tri- 
bromide, there is obtained 2-(4-mercapto- 
50 benzoyl )-HPL 

2 - (2 - Mecaptobenzoyl) . HPI and 2- 
(3 - mercaptobenzoyl) - HPI can also be pre- 
pared analogously. 

Example 26. 

55 a) 1.15 g. sodium borohydride is added 
portionwise at 0°C to 6.5 g. 2 - (4 - oxo- 
cyclohexyl - carbonyl) - HPI in 100 ml. 
ethanol. The reaction mixture is stirred for 
12 hours at 20°C. and then poured on to ice 

60 to give 2 - (4 - hydroxycyclohexyl - carbonyl )- 
HPI as an isomeric mixture. 



b) 24 ml. of a 0.5M solution of potassium 
tris - (sec. - butyl) - borohydride in tetra- 
hydrofuran is added, under nitrogen at 
-70°C, to a solution of 3.25 g. 2 - (4 - oxo- 65 
cyclohexyl - carbonyl) - HPI in 35 ml. 
anhydrous tetrahydrofuran. After 3 hours, the 
reaction mixture is mixed with 35 ml. water, 
allowed to warm up to 20°C. and then worked 
up with chloroform. After purification on silica 70 
gel, using chloroform, cis - 2 - (4 - hydroxy- 
cyclohexyl - carbonyl) - HPI is obtained; m.p. 
162— 163°C F 

Example 27. 
6,5 g. 2 - (4 - oxocyclohexyl - carbonyl)- 75 
HPI in 100 ml. methanol are hydrogenated in 
the presence of 2 g. Raney nickel at 50°C 
and 100 ats. up to saturation. The catalyst is 
filtered off and the solvent is evaporated to 
give 2 - (4 - hydroxycyclohexyl - carbonyl)- 80 
HPI as an isomeric mixture. 

Example 28. 
3.16 g. 2 - (4 - oxocyclohexyl - carbonyl)- 
HPI are hydrogenated for 10 hours in 100 
ml. methanol, which has been saturated with 85 
ammonia at 10°C, in the presence of 1 g. 
Raney nickel and 100 ats. The catalyst is 
filtered off, the solvent is evaporated off and 
the residue is dissolved in ethanol. Hydrogen 
bromide in ethanol is added thereto and the 90 
product obtained is crystallised from ether to 
give trans - 2 - (4 - aminocyclohexylcarbonyl)- 
HPI hydrobromide; m.p. 285°C. Sodium 
hydroxide is added to the filtrate, followed by 
extraction with chloroform and evaporation to 95 
give «j-2-(4-aminocyclohexylcarbonyl)-HPI. 

Example 29. 
3.1 g. 2 - (4 - oximinocyclohexyl - carb- 
onyl) - HPI (m.p. 194°C; prepared from 
2 - (4 - oxocyclohexyl - carbonyl) - HPI and 100 
hydroxylamine) are hydrogenated up to 
saturation in 100 ml. ethanol at room tempera- 
ture and 5 ats. in the presence of 4 g. Raney 
nickel. Upon evaporation, 2 - (4 - aminocyclo- 
hexylcarbonyl)-HPI is obtained in the form 105 
of an isomeric mixture. 

Example 30. 

A solution of 5.5 g. 2 - isonicotinoyl - HPI 
and 6.3 g. 3 - chloroperbenzoic acid (50%) 
in^methylene chloride is left to stand at 110 
20° C. overnight. Ammonia is then passed up 
to saturation, followed by suction filtration 
and washing with methylene chloride. 
Evaporation of the filtrate gives 2-isonico- 
tinoyl-HPI-l'-N-oxide, which melts at 250°C. 1 15 
after recrystallisation from ethanol. 

Analogously, from 2 - nicotinoyl - HPI, 
there is obtained 2 -nicotinoyl - HPI - 1'- 
oxide; m.p. 178°C, 

From the dialkylamino compounds men- 120 
tioned in Example 1, there can be obtained 
analogously the corresponding N-oxides, for 



N-oxide. 



diaminocyclohexyl 



Example 31. 

5 HPI and 5 g. methyl iodide are heated over- 
night at 75°C. in 600 ml. acetonitriie. The 
solvent is evaporated off and the mixture 
obtained is purified on silica gel (eluent: 
chlorof orm/me&anol) to give the mediiodide 
or Z - (4 - dimethylaminobenzoyl) - HPI 

^« aLSBC^ from ethanol > 
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Example 32. 
2.1 g. 1 - aminocyclohexane - 1 - carboxvlic 

anhydride and then 2 g. HPI and 2.3 g. tri- 
ffi™^-? 2( l ml. methylene chloride are 
added at 0°C whereafter the reaction mixture 
is warmed to 30*C After an hour, the reaction 
mixture is poured into water, the organic phase 
is separated off, washed with aqueous sodium 
hydroxide solution and water, dried and 
evaporated to give 2 - (1 - aminocyclohexyl- 
1 - carbonyl) - HPI which, after recrystalliL 
tion from benzene, melts at 146°C. 

The following compounds are obtained 
analogously: 

2-methylaminoacetyl-HPI; 
2-ethylaminoacetyl-HPI; * 

2-(2-methylamino-propionyl).HPI: 
^-C2-ethyJammo-propionyl).HPI; . 
^(3.methylamino-propionyl)-HPI: 
^C3«ethylamino-propionyl)-HPI: 
^-(2-methylamino-n-butyryl)-HPI- 
2-(4-methvlamino-^butyryl)-HPli 
2-(4-ethyIamino-w-butyryl)-HPI; 
2-(2-methylamino-w-valeryl).HPI- 
2-(5-methylamino-n-valeryl)-HPI- 
HPI;" meth ^aminocyclobutyl - carbonyl)- 

2 ^(2 - methylaminocyclobutyl - carbonyl)- 

2 HPI;~ meth y 1 ammocyclobutyl - carbonyl)- 

2 HP ( I; " ethvIami nocyclobutyl _ carbonyl)- 

2 HP? " elh y IamInoc y cI obutyI - carbonyl)- 

2 HP?; " eth y laminoc y d obutyl - carbonyl)- 

2 HPI;" meth y Iaminoc ydopentyl - carbonyl). 

2 HPI;" m ^y hminoc yd<>PVKyl - carbonyl)- 

2 HPI " me±ylamin ^°Pentyl - carbonyl)- 

2 HPI; " ethylaminoc y cIo Pentyl - carbonyl). 

2 HPI; " ethylaminoc y do Pentyl - carbonyl)- 

2 HPI; " ethyIaminoc y cl °Pentyl - carbonyl)- 



1 - (2,- 
HPI; 

2 HPr' 4 " diaminoc 3 rcloIl exyl 
2 HPr' 5 " diaminocvcIohex yJ 
2 HPl " methyIammocvcIoh exyl 

2 HPi-" methylaminoc y dohex yi 
2 hpi-" methylaminocvclohe xyi 
2 hpi-" methylaminoc y cIonex yi 

2 HP? " eth y lamin ocycIohexyl 
2 HP? " ethylaminoc y cIoh exyl 
2 HPI- " ethyIaminoc y c3 °hexyl 

2 hp? " ethyIaminoc y cIohe xyi 

2 - [2,4 - bis - (methylamino) - 

carbonylJ-HPI; 
2 - [3,4 - bis - (methylamino) - 

carbonyl] -HPI; J 
2 - [3,5 - bis - (methylamino) - 

carbonyl] -HPI; } 
2 - [2,4 - bis - (ethylamino) - 

carbonyl] -HPI; J 
2 - [3,4 - bis - (ethylamino) - 

carbonyl] -HPI; * ; 

2 " l 3 ' 5 " ( eth ^amino) - 
carbonyl] -HPI; ' 

2 irnt " meth y la minocycloheptyl - 
HPI; 

2 tii(t " e % la minocycloheptyl - 
HPI; 

2- (2-methyIaminobenzoyl ) -HPI ; 
2-(3 -methyJaminobenzoyl ) -HPI ; 
2 - (4 - methylaminobenzovn 5 - 
220°C; J J 

2-(2-ethylaminobenzoyl)-HPI; 
2- (3-ethyIaminobenzoyl)-HPI; 
2- (4-ethyIaminobenzoyl ) -HPI; 
2 HP?* 4 " WS " ( meth ylamino) 

2 - P*S - bis - (methylamino) - 
HPI; 

2 " I 3 > 4 - bis - (ethylamino) - 
HPI; 

2 ;f 3 > 5 - Ws - (ethylamino) - 
HPI; 

2-(3-aminopicolinoyl)-HPI; 
2- (4-aminopicolinoyl ) -HPI ; 
2-(5-aminopicolinoyl ) -HPI; 
2- ( 6-aminopicolinoyl ) -HPI ; 
2- ( 3 -methylaminopicolinoyl )-HPI; 
2-(4-methylaminopicolinoyl)-HPI; 
2- (5-methylaminopicolinoyl )-HPI; 
2- ( 6-methylaminopicolinoyl )-HPI; 
2-(2-aminonicotinoyl)-HPI; 
2-(4-aminonicotinoyl)-HPI; 
2- ( 5-aminonicotinoyl ) -HPI ; 
2- (6-aminonicotinoyI)-HPI ; 



carbonyl) 

- carbonyl)- 

- carbonyl)- 

- carbonyl)- 

- carbonyl )- 

- carbonyl )- 

- carbonyl)- 

- carbonyl)- 

- carbonyl )- 

- carbonyl )- 

- carbonyl )- 

- cyclohexyl- 

- cyclohexyl- 
cyclohexyl- 
cyclohexyl- 
cyclohexyl- 
cyclohexyl- 95 
carbonyl)- 
carbonyl) 
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2-(2-methylaminonicotinoyl)-HPI; 

2-(4-me%laminonicotinoyl)-HPI; 

2-(5-memylaminonicotinoyl)-HPI; 

2-(6-memylaminoiricotinoyl )-HPI ; 
5 2- ( benzimidazolyI-2-carbonyl ) -HPI ; 

2- (pyrrolinyl-2-carbonyl)-HPI; 

2- (pyrrolidinyl-2-carbonyl ) -HPI ; 

2-(pyrrolidinyl-3-carbonyl)-HPI; 

2 - (1,2,3*4 - tetrahydropyridyl - 1 - carb- 
10 onyl)-HPI; 

2 - (1,2,3,4 - tetrahydropyridyl - 2 - carb- 
onyl)-HPI; 

2-(piperidyl-l-carbonyl)-HPI; 

2-(piperidyl-2-carbonyl)-EPI; 
15 2-(piperidyl-3-carbonyl)-HPI; 

2 - (piperidyl - 4 - carbonyl) - HPI mono- 
hydrate; m.p. 146— 147°C; 

2 - (1,2,3,4 - tetrahydroquinolyl - 3 - carbonyl- 
HPI; 

20 2 - ( 1,2,3,4 - tetrahydroquinolyl - 4 - carbonyl- 
HPIj 

2 - (1,2,3,4 - tetrahydroisoquinolyl - 3 - carb- 
onyl)-HPI; 

2 - (1,2,3,4 - tetrahydroisoquinolyl - 1 - carb- 
25 onyl)-HPI; 

2 - (1,2,3,4 - tetrahydroisoquinolyl - 4 - carb- 
onyl)-HPL 

If the organic phase is not washed with 
aqueous sodium hydroxide solution, then the 
30 corresponding trifluoroacetylamino compounds 
are also obtained, for example, 2-(l-trifluoro- 
acetamidocyclohexyl-carbonyI)-HPL 

Example 33. 
To a suspension of 4.2 g. of the "Leuchs 

35 Anhydride" of 4 - amino - tetrahydrothio- 
pyran - 4 - carboxylic acid (1,3 - dioxo - 2- 
oxa-8-thiaspiro[4,5]decane; obtainable from 
this acid with phosgene) in 300 ml. chloro- 
form, there are added 4.04 g. HPI and 1.5 g. 

40 acetic acid, whereafter the reaction mixture is 
boiled for 24 hours. The reaction mixture is 
then cooled and filtered and the filtrate washed 
with dilute aqueous sodium hydroxide solution 
and water and evaporated to give 2-(4-amino- 

45 tetrahydrothiopyran - 4 - carbonyl) - HPI 
which, after recrystallisation from ethyl 
acetate/ether/petroleum ether, melts at 157— 
158°C. 

Example 34. 

50 ™; 26 n g * 2 " ( 4 " oxocyclohexyl - carbonyl). 
HPI, 0.2 ml. water and 3.2 g. sulphur tetra- 
fluonde in 50 ml. methylene chloride are 
shaken in an autoclave for 24 hours at 30°C. 
The reaction mixture is then poured into 
. 55 dilute sodium sulphate and evaporated to give 
2-(4,4-difluorocyclohexylcarbonyl)-HPI. 

Example 35. 
3.4 g. 2 - (4 - mercaptobenzoyl) - HPI are 
heated on a water bath with 40 ml. nitric acid 
60 (d = 1.2). After subsidence of the initially 
vigorous reaction, the reaction mixture is 



evaporated to give 2-(4-sulphobenzoyl)-HPL 
In an analogous manner, by the oxidation 
of the corresponding mercapto compounds, 
there are obtained 2 - (2 - sulphobenzoyl)- 65 
HPI and 2- (3 -sulphobenzoyl) -HPI. 

Example 36. 

Analogously to Example 17, 8 g. 2 - (4- 
acetoxybenzoyI)-HPI are saponified in the 
presence of 10% aqueous sodium hydroxide 70 
solution to give 2 - (4 - hydroxybenzoyl)- 
HPI; m.p. 243— 245°C. 

Analogously, by saponification of the appro- 
priate acetates, there are obtained the follow- 
ing compounds: 75 

2- ( 2-hydroxyacetyl ) -HPI ; 
2-(2-hydroxycyclopropyl-carbonyl)-HPI; 
2-(l-hydroxycycIobutyl-carbonyl)-HPI; 
2-(2-hydroxycydobutyl-carbonyl)-HPI; 
2-(3-hydroxycyclobutyl-carbonyl)-HPI; 80 
2-(l-hydroxycyclopentyl-carbonyl)-HPI; 
2-(2-hydroxycydopentyI-carbonyl)-HPI; 
2- (3 -hydroxycyclopentyl-carbonyi ) -HPI ; 
2-(l-hydroxycyclohexyl-carbonyl)-HPI; 
2-(2-hydroxycyclohexyl-carbonyl)-HPI; 85 
2-(3-hydroxycyclohexyl-carbonyl)-HPI; 
2- (4-hydroxycydohexyl-carbonyl) -HPI ; 
( + ) - 2 - (4 - hydroxycyclohexyl - carbonyl)- 
HPI; 

( "O^- 2 - (4 - hydroxycyclohexyl - carbonyl)- 90 

2 - (2,4 - dihydroxycyclohexyl - carbonyl)- 
HPI; 

2 - (3,4 - cis ~ dihydroxycyclohexyl - carbon- 
yl) -HPI hydrate; m.p. 10O— 102°C; 95 

2 - (3,5 - dihydroxycyclohexyl - carbonyl)- 
HPI; 

2 - (3,4,5 - trihydroxycyclohexyl - carbonyl)- 
HPI. 

Example 37. 100 
Analogously to Example 1, from HPI and 

4 - (benzyloxycarbonylamino) - benzoyl 

chloride, there is prepared 2 - (4 - benzoyloxy- 

carbonylaminobenzoyl) -HPI. 
With the appropriately substituted acid 105 

halides, the following compounds are prepared 

analogously: 

2 - (1 - methoxyacetamidocyclopentyl- 

carbonyl)-HPI; 
2 - (1 - tert - butoxycarbonylaminocyclo- HO 

pentyl-carbonyI)-HPI; 
2 - (4 - benzyloxycarbonylaminocyclohexyl- 

carbonyl-HPI; 
2 - [4 - (3,5 - dimethoxybenzyloxycarbonyl)- 

aminocyclohexylcarbonyl] -HPI; 1 15 

2-(2-methoxyacetamidobenzoyl )-HPI; 
2 terL ' butoxycarbonylaminobenzoyl)- 

2 ^(2 - benzyloxycarbonylaminobenzoyl)- 

2 - [2 - (3,5 - dimethoxybenzoyloxycarbonyl)- 
aminobenzoyl ] -HPI ; 
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2- (3-methoxyacetamidobenzoyl ) -HPI; 

2 "hpi" teH ' ' butoxy ^ rbon y laminob ' en2( >yi)- 

2 HPI? " k^yloxycarbonylaminobenzoyl ) - 

2 - [3 - (3,5 - dimethoxybenzoyloxycarbonvlV 
aminobenzoyl]-HPI; J 

2 m l 7 ^Q^ ZCQXSim ^ obQnzo y^) - HPI; 
2 HH-" ^ " butoxycarbon y Iaminobe ^oyl)- 

2 ;Ji^^ 

2 - (1 - benzyloxycarbonyl . piperidyl - 3- 
carbonyl)-HPI; FP y 3 

2 " J 1 " dimelhox yben2ylowcarbonylV 

piperidyl-3-carbonylJ-HPI; 
2 - (1 - benzyloxycarbonyl - piperidvl - 4- 
carbonyl)-HPI. Fl«™yi « 

Example 38. 

• . . ?' 2 " 0 - benzyloxycarbonyl- 
piperidyl- 3 -carbonyl) HPI are hydro- 
25 genated m 100 ml. 80% aqueous dioxan* and 

1 ml acetic acid in the presence of 300 me. 
palladium whereafter the catalyst is filtered 
off, the filtrate is evaporated, the residue is 
taken up in chloroform, washed with an 
aqueous sodium carbonate solution and water 
and^evaporated to give 2-(pyridyl-3-carbon- 

The following compounds are obtained 
35 ^° g °V sly . fr0m , lhe a PPr<>Priate benzyloxy- 
carbonylammoacyl derivatives by hvdro- 
genolysis: ' 

*"mr u "j ( t" ^jnocyclohexyl - carbonyl)- 
HPI hydrobromide; m.p. 284°C; 

2 162°C . aminobenz °y 1 ) - HPI J m.p. 161— 

2 213»C- amin0benZ ° yl) " HPI; m,p - 212 - 
45 2 - (piperidyl - 4 - carbonyl) - HPI mono- 
hydrate; m.p. 146— 147°C. 

Example 39. 
A solution of 4.3 g. 2 - (1 - fer/L-butyloxy- 

«W SS?? J iB. p, ? end J i ■ ? * ^o^I) " HPI in 
50 80 ml. 98% formic acid is left to stand for 5 

hours at 20°C. The reaction mixture is 

evaporated and the residue is taken up in 

chloroform, washed with an aqueous sodium 

carbonate sultion and water and evaporated to 

55 give 2 - (piperidyl - 3 - carbonyl) - HPI. 

Example 40. 
A solution of 5.1 g. 2 - [1 - (3,5 - dimeth- 
oxybenzyloxycarbonyl) - piperidyl - 3 - carb- 
onyl] - HPI in 100 ml. 80% aqueous dioxan 
oU is irradiated for 2 hours with a high pressure 
mercury lamp. The reaction mixture is mixed 



with hydrochloric add, washed with ether, 
rendered alkaline with aqueous sodium hydr- 
oxide solution, extracted with chloroform and 

fssSyStr* to give 2 ■ (piperidyi - 65 

Example 41. 
6-4 g 2 - (4 - aminobenzoyl) - HPI, 2 7 

phochloride in 150 ml. toluene are boiled for 70 
12 hours, with removal of the water formed. 
IHe reaction mixture is evaporated and the 
residue is triturated with ether to give 2.(4- 
0 - hydroxybenzylidene - amino - benzoyl)- 
HPI which, after recrystallisation from 75 
benzene/petroleum ether, melts at 196— 

In an analogous manner but using benz- 
aldehyde, there is obtained 2-(4-benzylidene- 
amino-benzoyl)-HPL 80 

Example 42, 
. 3 E- 2 -(4-benzylideneamino-benzoyl)-HPI 
m 50 ml. methanol are hydrogenated in the 
presence of 1 g, platinum for 3 hours at 20°C 
and atmospheric pressure. After filtering off of 85 
the catalyst and evaporation, there is obtained 

The following compounds are obtained 
analogously by hydrogenation of the appro- 90 
pnate Schriff bases: 

2 - (3 -^be^ylamino - cycloypentyl - carb- 

2 - (4 - benzylamino - cyclohexyl - carbonyl )- 
HPI; 95 

2-(3-benzylamino-benzoyl)-HPI; 

2 - [3 - (2 - hydroxybenzyl) - aminocyclo- 

pentyl-carbonyl]-HPI; 
2 - [4 - (2 - hydroxybenzyl) - aminocyclo- 

hexyl-carbonyl]-HPI; 100 

2 "J2 T " ^ 2 " h y drox y be nzyl) - aminobenzoyl] - 
HPI; 

2 "Ji ( 2 ' Mroxybenzyl) - aminobenzoyl]. 

HPI; m.p. 201— 202°C; 
2 - [3 - (2 - hydroxy - 3 - methoxybenzyl)- 105 

ammocyclopentylcarbonyl] -HPI; 
2 - [4 - (2 - hydroxy - 3 - methoxybenzyl) - 

aminocyclohexyl-carbonyl] -HPI ; 
2 - [3 - (2 - hydroxy - 3 - methoxybenzyl)- 

aminobenzoyl] -HPI; 1 10 

2 - [4 - (2 - hydroxy - 3 - methoxybenzyl)- 

aminobenzoyl]-HPI; 

2 - (3 - carboxymethylaminocyclopentyl- 
carbonyl)-HPI; 

2 - (4 - carboxymemylaminocyclohexvl- H5 
carbonyl)-HPI; 

2 - (3 - carboxymethylaminobenzoyl) - HPI; 
2 - (4 - carboxymethylaminobenzoyl) - HPI. 

Instead of with platinum, the hydrogenation 
can also be carried out with Raney nickel. 120 
Dioxan is used as solvent and the reaction is 
carried out at 45 °C, and 1—5 atmospheres. 
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Example 43. 
Analogously to Example 38, 2 - (4 - benzyl- 
ideneaminobenzoyl)-HPI is hydrogenated in 
the presence of palladium to give 2 - (4- 
5 aminobenzoyl) - HPI; m.p. 212— 213°C. 



Example 44. 
A diazonium solution prepared from 3.21 g. 
2 - (4 - aminobenzoyl) - HPI, 5 ml. 6N 
hydrochloric acid, 0.7 g. sodium nitrite and 4 

10 ml. water is allowed to flow into a solution of 
1.38 g. salicylic acid in 15 ml. 2N aqueous 
sodium hydroxide solution at 5 — 10°C, care 
being taken that the solution remains alkaline. 
After half an hour, the product obtained is 

15 precipitated out with hydrochloric acid,, 
filtered off, washed with water and a little 
ethanol and dried to give 2 -[4 - (3 - carboxy- 
4 - hydroxyphenylazo) - benzoyl] - HPI in 
the form of an orange-yellow powder; m.p. 

20 241— 244°G 

^ In an analogous manner, using anisole and 
dimethylaniline, there are obtained the follow- 
ing compounds: 

2 - [4 - (4 - methoxyphenylazo) - benzoyll- 
25 HPI; and J yi 

2 - [4 - (4 - dimethylaminophenylazo)- 
benzoyl]-HPI. 

Example 45. 
300 ml. of a 3.7 N solution of sodium bi- 

30 sulphate are heated for half an hour at 90°C. 
with 49 g. cinnamyl aldehyde. 111.7 g. 2-(4- 
aminobenzoyl)-HPI in 1 litre dioxan are 
added thereto and the reaction mixture is 
heated for 12 hours at 90°C. After cooling, 

35 the reaction mixture is extracted with chloro- 
form; die aqueous phase is concentrated and 
the desired product is precipitated out by the 
addition of ethanol. There is obtained the 
disodium salt of 2 - [4 - (1,3 - disulpho - 3- 

40 phenylpropylamino) - benzoyl] - HPI; m.p. 
221 — 222°C. (decomposition). 
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Example 46. 
From 2 - (4 - aminobenzoyl) - HPI and 
allyl iodide, there is prepared, analogously to 
Example 24, 2 - (4 - aUylaminobenzoyl)- 
HPI. 

The following componds are also obtained 
analogously: 



2 - (3 - allylaminocyclopentyl - carbonyl)- 
50 HPI ; 

2 - (4 - allylaminocyclohexyl - carbonyl)- 
HPI; 

2 - (3 - allylaminobenzoyl) - HPI. 

Example 47. 

55 Analogously to Example 5, from the appro- 
priate amino compounds and succinic, maleic 
or phthalic anhydride, there are obtained the 
following compounds: 



2-(4-succinylamino-benzoyl ) -HPI ; 
2- (4-maleinoylamino-benzoyl )-HPI ; 60 
2-(4-phthaloylamino-benzoyl)-HPI; 
2.(1- succinyl - piperidinyl - 4 - carbonyl)- 
HPI; 

2 - (1 - phthaloyl - piperidyl - 4 - carbonyl)- 
HPI. 65 

Example 48. 
4.8 g. 2 - (3 - cyclohexyl - 1 - carbonyl)- 
HPI and 4 g. osmium tetroxide in 60 ml. 
pyridine are stirred overnight at 20°C. A solu- 
tion of 7 g. sodium bisulphite in 100 ml. water 70 
and 85 ml. pyridine is then added thereto and 
the mixture is stirred for 30 minutes and 
extracted with methylene chloride. After dry- 
ing and evaporating, there is obtained 2-(3,4- 
cis - dihydroxycyclohexyl - 1 - carbonyl)- 75 
HPI hydrate; m.p. 100— 102°C. 

Example 49. 
3.1 g. 2 - (3 - cyclohexenyl - 1 - carbonyl )- 
HPI are hydrogenated in 100 ml. methanol m • 
the presence of 300 mg. platinum oxide at 80 
20° C. and atmospheric pressure until the reac- 
tion stops. The reaction mixture is filtered and 
the filtrate is evaporated to give 2 - cyclo- 
hexylcarbonyl-HPI; m.p. 136— 138°C. 

Example 50. 85 
A solution of 3.3 g. 2 - (tetrahydrothio- 
pyran - 4 - carbonyl) - HPI and 1.05 ml. 
30% aqueous hydrogen peroxide in 20 ml. 
acetic acid is left to stand overnight at 20°C. 
and then evaporated and worked up with 90 
chloroform and water to give 2 - (tetrahydro- 
thiopyran - 4 - carbonyl) - HPI - S - oxide 
in the form of an isomeric mixture; m.p. 
175— 180°C. 

Example 51. 95 
3.3 g. 2 -(tetrahydrothiopyran - 4 - carb- 
onyl )-HPI and 2.5 ml. 30% aqueous hydro- 
gen peroxide in 25 ml. acetic acid is heated 
to 60° C. for 2 hours and then evaporated and 
worked up with chloroform and water to give 100 
2 - (tetrahydrothiopyran - 4 - carbonyl)- 
HPI - S,S - dioxide which, after recrystaliisa- 
tion from ethanol, melts at 253 — 255 °C. 

Example 52. 
35 ml. of a 0.5 M solution of potassium jQ5 
Xri-sec. -butyl borohydride in tetrahydrofuran is 
slowly added, under nitrogen and at — 70°C, 
to a solution of 4.9 g. 2 - (4 - oxocyclohexyl- 
carbonyl) - HPI in 50 mi. anhydrous tetra- 
hydrofuran. After 3 hours, the reaction mixture 1 10 
is mixed with 50 ml. water, allowed to warm 
up to ambient temperature and then acidified 
with hydrochloric acid and extracted with 
chloroform. The chloroform extract is purified 
chromatographically (silica gel/chloroform). 115 
There is obtained pure cis - 2 - (4 - hydroxy- 
cyclohexyl - carbonyl) - HPI which, after 
recrystallisation from isopropanol/diethyl 
ether, melts at 162— 163°C. 
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The active materials of general formula (I) 
can be worked up by methods known from 

aceutical compositions, as is shown by the 
3 following Examples. y 

Example 53. 
Tal Vets for combating cestodes (adults). 
a) Tablets contaimng 500 me. 2-cvdohexvl 
carbonyl-HPI as active material arfpS 
10 from a powder mixture consisting of 5 £ 
2 - cyclohexylcarbonyl - HPI, 3 kg. JactosI 

sirSe mai2e *"* 3nd 02 k * 

i «: i Th t mixn J r ! describe d in Example 53 a) 

5o\£° 5^ USCd {0I ^g "blets containing 
SbS^HPL* "* 10 °° "* 2 ^ohexyl! 
The tablets containing 250 mg. and 500 
on ■ ," ^^^^bonyl - HPI as active 

P refera Wy used in human 
medicine. However, all the tablets can also be 
used in veterinary medicine. 

t u . * Example 54. 

25 "Siir^ cestode hydatid * -* 

a) Effervescent tablets. 
Each tablet contains: 

^dohexylcarbonyl-HPI ifljO m g . 

30 sodium carbonate gnn ™!" 

saccharin 90 9 m & 

saccharose ad 4000 ml." 

b) Sugar chewable tablets. 
Each tablet contains: 

35 2-cyclohexylcarbonyl-HPI 2000 me 

cellulose g Q 5 * 

sodium carboxymeihyl-cellulose 40 ml" 
colouring and aroma „ desir( § 

saccharose ad 4000 mg. 

40 Example 55. 

Scit COmbati " S CeSt ° deS in h « m ™ 
Each dragee core contains: 

2-cyclohexylcarbonyl-HPI 250 imr 

lactose ~" g " 

45 maize starch qq S ' 

magnesium stearate 10 ™|* 
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2-cyclohexylcarbonyl-HPI 

distilled water 

buffer 

glycerol 

sorbitol 

saccharose 

a mixture of 60% methyl p. 
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3.5 kg. 

2 litres 60 
0.1 litres 

3 kg. 
3 kg. 

53 kg. 

65 



«,Sf dragee - c ? atmg consists of talc, 
saccharose, titanium dioxide, calcium 

50 ^" a Jf ' P° ^Mpyrrolidone, methyl ce l- 
50 lulose, glycerol, magnesium oxide and lacquer 
a J io J™ l!iti ™ can also be used for 
dragees which contain 500 mg. 2-cycIohexvI- 
carbonyl-HPI as active material. ya ° neXyl 

„ c , Example 56. 

^e P ddZ. COmbatiKS ^ in h "™» 

sioI h conSg S S:° dUCed by makl ' ng 3 SUS P- 



? /C j;- 

hydroxybenzoate and 40% propyl 
/>-hydroxybenzoate oi w 

ethano1 12 Ses. 

This mixture is mixed with colouring and 

a ^T a ^- m .n te 5 ials and ***** U P t0 100 litres 70 
with distilled water. 

Example 57. 

Ctf/>sMfejr /or combating cestodes and schisto- 
somes in human and veterinary medicine. 
Capsules of appropriate size are filled with 7S 

a mixture of: 

2-cyclohexylcarbonyl-HPI 5000 mg. 

. 250 me 

magnesium stearate 150 m g 

rJ£^ Sa ^ way > ca P su Jes are produced 80 
contaimng 1000 mg. and 10,000 mg. of 2? 
cyclohexylcarbonyl-HPI, s 

7 . . Example 58. 

meI"ciI qUid ^ htman aKd Veteri ™y 
For subcutaneous administration in oily or 85 
aqueous suspension 15 mg. ampoules are filled 
with a solution of 500 mg. 2-cvclohexvl- 
carbonyl-HPi in 6 ml. watered 4ml ^ 
pylene glyco^with the addition of a solubilis- on 
mg agent. The ampoules are heat steril ed 
and a preservation agent added thereto. 

in ff inn a ^S amp ° l i 1 l s are produced c «ntain- 
ing 100 mg. 2 - cyclohexylcarbonyl - HPI ffor 
small animals) and 1000 mg. 2 - cvclohexvl <K 
carbonyl-HPI (for large animals). 95 

Example 59. 
Pellets. 

nfl rt* P K wder . n ? ixtu re « prepared from equal 
HP? ° f 2 - ^ohexylcarbonyl- 100 

HPI and lactose and then, together with 
sodium carboxymethylcellulose, worked up Li 
Wn manner to give a uniform granulate 
with an average particle size of 1.5 nun 



r, , . Example 60. inc 

Veterinary medicinal pre-mixture suitable lor 
admixture with an animal feed as carrier 
to give a medicated feed. 

JHs)(° Pre -™ xture (P"ferably for large 

25 kg 2 - cyclohexylcarbonyl - HPI are 
mixed with 75 kg. fine bran (obtained in S 
miUing of wheat) and/or lactose. 
aJmals)<° pre - mixture (P ref ^ly for small 

5 kg. 2 - cyclohexylcarbonyl - HPI ar* 
worked up m a manner analogous to Example 
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c) Example of the use of a pre-mixture 
produced according to Example 60 a) for com- 
bating types of Moniezia in bovine intestines. 
In order to obtain a suitable medicated feed, 
5 1 k*. of the pre-mixture produced according 
to Example 60 a) is mixed with 9 kg. of a 
conventional feed concentrate. 400 g. of this 
medicated feed, containing 10,000 mg. 2-cyclo- 
hexylcarbonyl-HPI, are administered for com- 
10 bating Moniezia infestation of adult cattle. 

In a manner analogous to that described 
in Examples 53 to 60, instead of 2-cyclohexyI- 
carbonyl-HPI, there can be used other active 
materials of general formula (I) and/or 
15 physiologically compatible salts thereof for the 
production of pharmaceutical compositions. 

WHAT WE CLAIM IS:— 

1. Compounds of the general formula:— 
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20 wherein COR is an acyl radical containing up 
to 26 carbon atoms derived from an unsub- 
stituted or substituted aliphatic, cycloaliphatic, 
cycloalkyl aliphatic, arylaliphatic or hetero- 
cyclic carboxylic acid or a substituted aromatic 

25 carboxylic add by removal of the hydroxyl 
group from the carboxylic radical; the physio- 
logically compatible salts, the quaternary 
ammonium salts and the optical antipodes 
thereof. 

30 2. 2 - (4 - Nitrobenzoyl) - 4 - oxo- 
1,2,3,6,7,1 16 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

3. 2 - Acetyl - 4 - oxo - 1,2,3,6,7,116- 
hexahydro - 4H - pyrazino [2,1-a] isoquinoline. 

35 4. 2 - Isobutyryl - 4 - oxo - 1,2,3,6,7,116- 
hexahydro - 4H - pyrazino[2,l-a]isoquinoline. 

5. 2 - Trimethylacetyl - 4 - oxo- 
1,2,3,6,7,113 - hexahydro - 4H - pyrazino- 
[2,l-a]isoquinoline. 

40 6. 2 - (3,3 - Dimethyl - n - butyryl) - 4- 
oxo - 1,2,3,6,7,11$ - hexahydro - 4H - pyr- 
azino [2,1-a] isoquinoline. 

7. 2 - (2,2 - Dimethylvaleryl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 

45 [2,1-a] isoquinoline. 

8. 2 - (2 - n - Butylhexanoyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1a] isoquinoline. 

9. 2 - Hexadecanoyl - 4 - oxo- 
50 1,2,3,6,7416 - hexahydro - 4H - pyrazino- 

[2,1-a] isoquinoline. 

10. 2 - Dichloroacetyl - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1 -a] isoquinoline. 

55 11. 2 - Trichloroacetyl - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 



12. 2 - Tris - (chloromethyl) - acetyl - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H - pyr- 
azino [2,1 -a] isoquinoline. oQ 

13. 2 - (2 - Methoxyacetyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1a] isoquinoline, 

(2 - Phenylacetyl) - 4 - oxo- 
1,43,6,7,116 - hexahydro - 4H - pyrazino- 65 
[2,1a] isoquinoline. 

15. 2 -(2 - Acetoxy - 2 - phenylacetyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H - pyr- 
azmo [2,1a] isoquinoline. 

16. 2 - (4 - Chlorophenoxyacetyi) - 4 - oxo- 70 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1a] isoquinoline. 

17. 2 - (Thienyl - 2 - mercaptoacetyl) - 4- 
oxo . 1,2,3,6,7,116 - hexahydro - 4H - pyr- 
azino [2, 1 a ] isoquinoline. 75 

18. 2 - Cinnamoyl - 4 - oxo - 1,2,3,6,7,116- 
hexahydro - 4H - pyrazino [2, la] isoquinoline. 
n 1 ^ 2 ." Phenylpropiolyl - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 

[ 2,1-a] isoquinoline. 80 
i-?S^ltt\ Phen <*ycarbonyl - 4 - oxo- 
ki 3 '?? 7 ' 116 " hexa hydro - 4H - pyrazino- 
[2,1a] isoquinoline. 

21 2 - Ethoxalyl - 4 - oxo - 1,2,3,6,7,116- 
hexahydro - 4H - pyrazino [ 2, l-a]iso- 85 
quinoline. J 

22. 2 - Cydopropyl - carbonyl - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

23. 2 - Cyclobutyl - carbonyl - 4 - oxo- 90 
1^2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,l-a]isoquinoIine. 

}\' 2 ' Cvdo P en tyl - carbonyl - 4 - oxo- 
1^2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 95 

25. 2 - Cyclohexyl - carbonyl - 4 - oxo- 

k 1 3 & 7 > llb " hexahydro - 4H - pyrazino- 
[2,1a] isoquinoline. 

26. 2 - (3 - Cyclohexenyl - carbonyl) - 4- 

oxo - 1,2,3,6,7,116 - hexahydro - 4H - pyr- 100 
azmo[2,l-a]isoquinoline. 

27. 2 - (4 - Ketocyclohexyl - carbony!)- 
4 - oxo - 1,2,3,6,7,116 . hexahydro - 4H- 
pyrazino [2, 1 -a] isoquinoline. 

1 ^f'A;,?***^ 1 " carb onyl - 4 - oxo- 105 
1,^,6,7,116 - hexahydro - 4H - pyrazino- 
[2,l-a]isoquinoline. 

29. 2 - Cyclooctyl - carbonyl - 4 - oxo- 
M,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1a] isoquinoline. j \q 

30. 2 - Cycloundecyl - carbonyl - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

31. 2 - (Adamantyl - carbonyl) - 4 - oxo- 

k » " nexahvd ro - 4H - pyrazino- 115 

[2,1-a] isoquinoline. 

2 - (3 - Methylbenzoyl) - 4 - oxo- 
122,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

i7 3 hii"\ L (4 - Me % lbe nzoyl) - 4 - oxo- 120 
1,^,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 
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i %ih m S£ " te L L ' But y ]b enzoyl) - 4 - oxo- 
}AW,11* -hexahydro - 4H - pyrazino- 
[ 2,1-a] isoquinoline. 

1 j\\ 7 njj 2 ; Flu t or ? b en2oyl) 
1,2,3,6,7,116 - hexahydro - 4H 
[2,1-a] iscKjuinoline. 

36. 2 - (3 - Fluorobenzoyl 
1*2,3,6,7,116 - hexahydro - 4H 
[2,1-a] isoquinoline. 

37. 2 - (4 - Fluorobenzoyl) 
1A3»6,7,116 - hexahydro - 4H 
[2,1-a] isoquinoline, 

38. 2 - (3 - Chlorobenzoyl) 
1,2,3,6,7,116 - hexahydro - 4H 
[2,1-a] isoquinoline. 

39. 2 . (4 - Chlorobenzoyl) 
132,3*6,7,116 - hexahydro - 4H 
[2,1 -a] isoquinoline. 

40. 2 - (3,5 - Dichlorobenzoyl) 
1,2,3,6,7,116 - hexahydro - 4H « 
[2,l-a]isoquinoline. 

41. 2 - (2,3,4,5,6 - PentafluorobenzoylY 
4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H 
Pyrazmo[2,l-a]isoquinoline. 

42. 2 - (3 - Hydroxybenzoyl) 
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■ 4 - oxo- 

• pyrazino- 

4 - oxo- 

• pyrazino- 

4 - oxo- 

• pyrazino- 

• 4 - oxo- 
pyrazino- 

4 - oxo- 
pyrazino- 

- 4 - oxo- 
pyrazino- 



4 - oxo- 
pyrazino- 



4 - oxo- 
pyrazino- 



J>2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

43. 2 - (4 - Hydroxybenzoyl) - 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

44. 2 - (3,5 - Dihydroxybenzoyl) 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

45. 2 - (4 - Methoxybenzoyl - 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

46. 2 - (4 - Dimethylaminobenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazmo[2,l-a]isoquinoline. 

47. 2 - (3 - Formamidobenzoyl) 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

48. 2 - (4 - Formamidobenzoyl) 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

49. 2 - (4 - Acetamidobenzoyl) 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

50. 2 - (4 - Methylthiobenzoyl) 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline, 

51. 2 - (2 - Nitrobenzoyl) - 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

52. 2 - (3 - Nitrobenzoyl) - 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

53. 2 - (3,4 - Dinitrobenzoyl) - 4 - oxo- 
1*2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

-fa' 2 " ^ " Dinitrobe n2oyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

55. 2 - (3 - Trifluoromethylbenzyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 



4 - oxo- 
pyrazino- 

- 4 - oxo- 
pyrazino- 

4 - oxo- 
pyrazino- 



- 4 - oxo- 
pyrazino- 

- 4 - oxo- 
pyrazino- 

- 4 - oxo- 
■ pyrazino- 

- 4 - oxo- 
pyrazino- 

4 - oxo- 
pyrazino- 

4 - oxo- 
pyrazino- 



zino iz,i-aj isoquinoline. 
i. 2 - (2 - Chloro - 4 - nitrobenzoyl) - 4- 
- 1,2,3,6,7,116 - hexahydro - 4H- 
zmo [2,1-a] isoquinoline. 



• 4 - oxo- 
pyrazino- 

- 4 - oxo- 
pyrazino- 

• 4 - oxo- 
pyrazino- 

- 4 - oxo- 
pyrazino- 

- 4 - oxo- 
pyrazino- 



pyrazino [2,1-a] isoquinoline. 

56. 2 - (4 - Cyanobenzoyl) - 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

57. 2 - (4 - Methoxycarbonylbenzoyl) - 4 
oxo - 1,2,3,6,7,116 - hexs&ydro - 4H 
pyrazino [2,1-a] jsoquinoline. 

58 
oxo 

pyrazino [2, i-a] isoquinoline. 

59. 2 - (4 - Chloro - 3 - nitrobenzoyl) - 4- 
oxo : 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino[2,l-a] isoquinoline. 

60. 2 - (2 - Hydroxy - 5 - chlorobenzoyl). 
4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazmo[2,l-a] isoquinoline. 

i n 6 KV ^P^ 1 - 1 - carbonyl 
Mp,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

i n 6 fA" * a P hth yl - 2 - carbonyl 
1^3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

i ^'A " 2 " carb °nyl) 
M,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

i A" C 11 " 6 ^ 1 - 2 - carbonyl) 
M,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

i Qh^iT 0 ^ ' 3 " ^bonyl) 
1,2,3,6,7,116 - hexahydro - 4H - 
[2,1-a] isoquinoline. 

66. 2 - (5 - Nitrothienyl - 2 - carbonyl)- 
4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazmo [2,1-a] isoquinoline. 

67. 2 - (5 - Methyl - thienyl - 2 - carbonyl)- 
4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazmo[2,l-a] isoquinoline. 

1 /SrfVi iP"? " I - 4 - oxo- 

1A3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

69. 2 - (5 - Bromofuryl - 2 - carbonyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazmo[2,l-a] isoquinoline. 

70. 2 - (5 - Nitrofuryl - 2 - carbonyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino[2,l-a] isoquinoline. 

1 i\ 'aVi i ( I nd °L yl \ 5 J - 4 - oxo- 

n7> Ub - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

72 2 - (5 - Methyl - pyrazolyl - 3 - carb- 
onyl) - 4 - oxo - 1,2,3,6,7,116 - hexahydro- 
4H-pyrazmo [2,1-a] isoquinoline. 

73. 2 - (Thiazolyl - 4 - carbonyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro ' 4H- 
pyrazmo [2,1-a] isoquinoline. 

74. 2 - (2,4 - Dimethyl - thiazolyl - 5- 
carbonyl) - 4 - oxo - 1,2,3,6,7,116 - hexa- 
hydro-4H-pyrazino[2,l-a]isoquinoline. 

ix* 2 ~( 5 ~ Methyl - isoxazolyl - 3 - carb- 
onyl) - 4 - oxo - 1,2,3,6,7,116 - hexahydro- 
4H-pyrazmo[2,l-a] isoquinoline. 

76. 2 - PicolinoyI - 4 - oxo - 1,2,3,6,7,116- 
hexahydro - 4H - pyrazino [2,1 -a] isoquinoline. 
u \ V ^J? 1 ^ 1 - 4 - oxo - 1,2,3,6,7,116- 
hexahydro - 4H - pyrazino [2,1-a] isoquinoline. 
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78. 2 - (4 - Chloronicotinoyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

79. 2 - Isonicotinoyl - 4 - oxo- 
5 1,2,3,6,7,1 16 - hexahydro - 4H - pyrazino- 

[2,1-ajisoquinoline. 

80. 2 - (2,6 - Dichloroisonicotinoyl) - 4- 
oxo - 1,2,3,6,7,1 16 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoline. 

10 81. 2 - (Quinolyl - 2 - carbonyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

82. 2 - (Isoquinolyl - 1 - carbonyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 

1 5 pyrazino [2, 1-a] isoquinoline. 

83. 2 - (Pyrazinoyl - 2 - carbonyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoline. 

84. 2 - (4 - Methyl - piperazinyl - 1 - carb- 
20 onyl) - 4 - oxo - 1,2,3,6,7,116 - hexahydro- 

4H-pyrazino [2,1-a] isoquinoline. 

85. 2 - (1 - Methyl - 1,2,5,6 - tetrahydro- 
pyridyl - 3 - carbonyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 

25 [2,1-a] isoquinoline. 

86. 2 - ( 1 - Formylpiperidyl - 4 - carbonyl) - 
4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino[2,l-a] isoquinoline. 

87. 2 - (Tetrahydropyranyl - 4 - carbonyl) - 
30 4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H- 

pyrazino[2,l-a] isoquinoline. 

88. 2 - (Chromon - 2 - carbonyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

35 89. 2 - (Tetrahydrothiopyranyl - 4 - carb- 
onyl) - 4 - oxo - 1,2,3,6,7,116 - hexahydro- 
4H-pyrazino [2,1-a] isoquinoline. 

90. 2 - (2,1,3 - Benzothiadiazolyl - 5- 
carbonyl) - 4 - oxo - 1,2,3,6,7,11b- 

40 hexahydro - 4H - pyrazino[2,l-a] isoquinoline. 

91. 2 - Formyl - 4 - oxo - 12,3,6,7,116- 
hexahydro-4H-pyrazino [2,1-a] isoquinoline. 

92. 2 - (2 - trans - Carboxy - cyclohexyl- 
carbonyl) - 4 - oxo - 1,2,3,6,7,116 - hexa- 

45 hydro - 4H - pyrazino [2,1-a] isoquinoline. 

93. 2 - (2 - ds - Carboxy - cyclohexyl- 
carbonyl) - 4 - oxo - 1,2,3,6,7,116 - hexa- 
hydro - 4H - pyrazino [2,1-a] isoquinoline. 

94. ( + ) . 2 - Cyclohexyl - carbonyl - 4- 
50 oxo - 1,2,3,6,7,116 - hexahydro - 4H- 

pyrazino [2,1-a] isoquinoline. 

95. ( — ) - 2 - Cyclohexyl - carbonyl - 4- 
oxo - 1,2,3,6*7,116 - hexahydro - 4H- 
pyrazino[2,l-a] isoquinoline. 

55 96. ( + ) - 2 - (4 - Methoxybenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoline. 

97. (-) - 2 - (4 - Methoxybenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 

60 pyrazino[2,l-a] isoquinoline. 

98. ( + ) - 2 - (4 - tert - ButylbenzoyI) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino[2,l-a] isoquinoline. 

99. ( - ) - 2 - (4 - tert - ButylbenzoyI) - 4- 
65 oxo - 1,2,3,6,7,116 - hexahydro - 4H- 



pyrazino[2,l-a] isoquinoline. 

100. +) - 2 - (2 - Fluorobenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoline. 

101. (-) - 2 - (2 - Fluorobenzoyl) - 4- 70 
xo - 1,2,3,6,7,116 - hexahydro - 4H- 

pyrazino[2,l-a] isoquinoline. 

102. ( + ) - 2 - (3 - Fluorobenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoline. 75 

103. (-) - 2 - (3 - Fluorobenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoline. 

104. ( + ) - 2 - (4 - Fluorobenzoyl) - 4- 

oxo - 1,2,3,6,7,116 - hexahydro - 4H- 80 
pyrazino[2,l-a] isoquinoline. 

105. (-) - 2 - (4 - Fluorobenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino[2,l-a] isoquinoline. 

106. ( + ) - 2 - (4 - Chlorobenzoyl) - 4- 85 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino[2,l-a]isoquinoline. 

107. (-) - 2 - (4 - Chlorobenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoline. 90 

108. ( + ) - 2 - (4 - Methoxybenzoyl) - 4- 
oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino[2,l-a] isoquinoline. 

109. (-) - 2 - (4 - Methoxybenzoyl) - 4- 

oxo - 1,2,3,6,7,116 - hexahydro - 4H- 95 
pyrazino [2,1-a] isoquinoline. 

110. ( + )- 2-(4- Formamidobenzoyl)- 
4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [2,1-a] isoquinoh'ne. 

111. ( — ) - 2 - (4 - Formamidobenzoyl)- 100 
4 - oxo - 1,2,3,6,7,116 - hexahydro - 4H- 
pyrazino [ 2, 1 -a ] isoquinoline. 

112. ( + ) - 2 - (3 - Nitrobenzoyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 

[2, 1-a ] isoquinoline. 1 05 

113. ( — ) - 2 -(3 - Nitrobenzoyl) - 4 - oxo- 
1,23,6,7,116 - hexahydro - 4H - pyrazino- 
yl -a] isoquinoline. 

114. ( + ) - 2 - (4 - Nitrobenzoyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 110 
[2,1-a] isoquinoline. 

115. ( - ) - 2 - (4 - Nitrobenzoyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
yl -a] isoquinoline. 

116. ( + ) - 2 - Nicotinoyl - 4 - oxo- 115 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 

[2, 1-a] isoquinoline. 

117. ( — ) - 2 - Nicotinoyl - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 

[ 2,1-a] isoquinoline. 120 

118. 2 - (4 - Aminobenzoyl) - 4 - oxo- 
1,2,3,6,7,116 - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

119. cis - 2 -(4 - Aminocyclohexyl - carb- 
onyl) - 4 - oxo - 1,2,3,6,7,116 - hexahydro- 125 
4H-pyrazino [2,1-a] isoquinoline. 

120. trans - 2 - (4 - Aminocyclohexyl- 
carbonyl) - 4 - oxo - 1,2,3,6,7,116 - hexa- 
hydro-4H-pyrazino[2,l-a]isoquinoline. 

121. 2 - (2 - Aminobenzoyl) - 4 - oxo- 130 
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1,2,3,6,7,11* - hexahydro - 4H - pyrazino 
[2,l-a]isoquinoline. 

i m, 2 in (3 I Aminobenzoyl) - 4 - oxo- 
1,2,3,6,7,11ft - hexahydro - 4H - pyrazino- 
3 [2,1-a] isoquinoline. 

123. (+) - 2 - (3 - Aminobenzoyl') - 4- 
oxo - 1,2,3,6,7,11* - hexahydro - 4H- 
pyrazino[2,l-a]isoquinoline. 
1 n n H 4 ^ ITT V 2 " ( 3 " Aminobenzoyl ) - 4 - oxo- 
V?>?' 6 >7> m ~ hexahydro - 4H - pyrazino- 
[2,l-a]isoquinoline. 

i J¥i 2 ~S 4 " Aminobenzoyl) - 4 - oxo- 
1^,6,7,116 - hexahydro - 4H - pyrazino- 
[ 2,1-a] isoquinoline. 

15 ! \ 2 ?STi): 2 ~S 4 " Ami nobenzoyl) - 4 - oxo- 
l,Z,3,6,7,116 - hexahydro - 4H - pyrazino- 
12,1-aJisoquinohne. 
}Vi 2* ^ 3 ' 4 " Diaim 'nobenzoyl) - 4 - oxo- 

™ *T* . "hexahydro - 4H - pyrazino. 

20 [2,1-a] isoquinoline. 

12 8. 2 - (3,5 - Diaminobenzoyl) - 4 - oxo- 
W>?> 6 >7' Ub - hexahydro - 4H - pyrazino- 
12,1 -a J isoquinoline. 

129. 2 - (2 - Chloro - 4 - aminobenzoyl)- 
25 4 - oxo - 1,2,3,6,7,11* - hexahydro - 4H- 

pyrazmo [2,1-a] isoquinoline. 

130. 2 - (3 - Amino - 4 - chlorobenzoyl). 
i" 0 * 0 t -}> 2 > 3 >WH> - hexahydro - 4H- 
Pyrazmo[2,l-a]isoquinoline. 

131. 2 - (4 - Amino - tetrahydrothiopyranvl- 
*°2P ■ 4 " 0X0 " - hexa- 

y m % 4H " r /^rf^l-a] isoquinoline. 

4H-pyrazmo[2,l- a ]isoquinoline. * 
1 7 <\ k ? "i I? " C 5 boxamid °henzoyl) - 4 - oxo- 
1AW.116 - hexahydro - 4H - pyrazino- 
[ 2,1-a] isoquinoline. 

40 1 1\\ 7 2 i i a (4 " Ca *<«ybenzoyl) - 4 - oxo- 
m'r' 1 * "hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. 

llVfilut 4 - Acetoxybenzoyl) - 4 - oxo- 

4S ii:t 6 &n 0 ^ ydm - 4H - 

«v^ 36 ' \ ; it M ethylaminobenzoyl) - 4- 
oxo - U 3,6,7,11* - hexahydro - 4H- 
pyrazmo[2,l-a] isoquinoline. 

«Jk 7 " ix W 2 " (4 " Hydroxycyclohexyl- 
50 u ?° ny & - 4 - oxo - 1,2,3,6,7,11* - hexa- 
50 h y dro-4H-py^razmo[2,l-a]isoqWoline. 

oxo -' l" 2 ( 3 ^ n ° c y d< *exylcarbonyl) - 4- 
- 1,^,3,6,7,1 1£ - hexahydro - 4H- 

pyrazmo[2,l-a]isoquinoline. 
« « \^ 9 * 2 ." ^ " Aminocyclohexyl - 1 - carb- 
55 onyl) - 4 - oxo - 1,2,3,6,7,11* - hexahySS- 

4H-pyrazino [2,1-a] isoquinoline. 

fi <f' ffiii • - 1 . hexah y dr o - 4H - pyrazino- 
L2,l-a] isoquinoline. 

oO 141. 2 - (4,4 - Difluorocydohexylcarbonyl)- 
4 - oxo - 1,2,3,6,7,11* - hexahydro - 4H- 
pyrazmo[2,l-a] isoquinoline. 

I 42 ' £ ' " cis - Dih ydroxycyclohexvl- 

65 SSSJ - 4 • ° X ° ; 1A3A7.S - h2a- 
oi> hydro-4H-pyrazino[2,l-a] isoquinoline. 
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143. 2 - (4 - Methoxyacetamidobenzoyn- 
4 - ° xo r ; 1.2,3,6,7,11* - hexahydro - 4H- 
pyrazino[2,l-a]isoquinoline. 

7 n? ip T dy V I - carbon y 1 ) - 4 • «»«»■ 

hJSLn ' i 4 " ° ' Hydroxybenzylideneamino- 
benzoyl) : 4 - oxo -1,2,3,6,7,115 - hexahydro- 
4H-pyrazmo[2,l-a] isoquinoline. 

146. 2 - (4 - Benzylamino - benzoyl} - 4- 75 
oxo - 1 23,6,7,11* - h eX ahydro - 4H- 
pyrazino[2,l-a]isoquinoline. 

147. 2 - [4 - (2 - Hydroxybenzyl) - amino- 
benzoyl] : 4 - oxo - 1,2,3,6,7,11* -hexahyd™ 
4H-pyrazino[2,l-a] isoquinoline. an 

148 2 - [4 - (3 - Carboxy - 4 - hydroxy- 

1,2^,6,7,11* - hexahydro - 4H - pyrazino- 
[2,1-a] isoquinoline. w 
* 49 ,- 2 ." f 4 " 0,3 - Disulpho - 3 - phenyl- 85 

li^Lo^ 10 • 4H • 

150. 2 - (Tetrahydrothiopyran - 4 - carb- 
onyl) - 4 - oxo -1,2,3,6,7,11* - hexahydro- 90 
4H-pyrazmo[2,l-a]isoquinoUne S-oxide. 

151. 2 - (Tetrahydrothiopyran - 4 - carb- 
aP^at:- ; lA^ll* - hexahydro- 

1 " Pyi 32 " 10 ! 2 , 1 ^] isoquinoline S,S-dioxide. 

152. Process for the preparation of com- 95 
Pounds of the general formula given in claim 

1, wherein 4 - oxo - 1,2,3,6,7,11ft - hexahydro- 
4H - pyrazmo [2,1-a] isoquinoline is reacted 
with an acid of the general formula R.COOH, 
in which R has the same meaning as above, 100 
or with a functional derivative thereof. 

153. Process for the preparation of com- 
pounds of the general formula given in claim 
l, wherein a compound of the general 
formula:— jq^ 



09 



n-co-ch 2 -x 

%-NH-CO-R 

in which R has the same meaning as in claim 
1 and X is a fluorine, chlorine, bromine or 
iodine atom or a methylsulphonyloxy or aryl- 
sulphonyloxy radical containing 6 to 10 carbon no 
atoms, is cyclised in the presence of a cyclising 
agent under conditions splitting off HX. 

154. Process for the preparation of com- 
pounds of the general formula given in claim 
1, wherein a compound of the general 115 




in which R has the same meaning as in claim 
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1 and the broken line indicates the optional 
presence of a double bond in the 6,7-position 
of the ring system, is reacted with a reducing 
agent. 

5 155. Process according to any of claims 152 
to 154, wherein the substituent R in the 
product obtained is replaced by a different 
substituent R in a manner known from and 
described in the literature. 
10 156. Process according to any of claims 152 
to 155, wherein optically-active starting 
materials are used to give optically-active pro- 
ducts. 

157. Process according to any of claims 152 
15 to 155, wherein racemic starting materials are 

used and the product obtained is resolved 
into its optically-active isomers. 

158. Process according to any of claims 152 
to 157, wherein, when the product obtained is 

20 a base, it is converted into an acid-addition 
^L** J?? 0 a quaternary ammonium salt 

159. Process according to any of claims 
152 — 157, wherein, when the product obtained 
is an acid-addition salt, the base is liberated 

25 therefrom. 

160. Process for the preparation of com- 
pounds according to claim 1, substantially as 
hereinbefore described and exemplified. 

161. Compounds according to claim 1, when- 
30 ever prepared by the process according to any 

of claims 152 to 160. 

162. Anthelmintic, comprising an effective 
dose of at least one compound according to 
claim 1, in admixture with a solid, liquid or 

35 semi-liquid pharmaceutical diluent or carrier 
or in admixture with an animal feed or feed 
concentrate. 

163. Anthelmintic according to claim 162 
for oral administration, wherein at least one 



sweetening and/or flavouring agent is addi- 40 
tionally present. 

164. Anthelmintic according to claim 162 or 
163, wherein the liquid or semi-liquid diluent 
or carrier contains at least one emulsifying 
and/or dispersing agent. 45 

165. Anthelmintic according to any of claims 
162 to 164, wherein the liquid diluent or 
carrier is water. 

166. Anthelmintic according to claim 165, 
wherein the water contains an auxiliary sol- 50 
vent. 

167. Anthelmintic, comprising an effective 
dose of at least one compound according to 
claim 1 in a capsule. 

168. Anthelmintic according to claim 167, 55 
wherein the capsule additionally contains a 
solid, liquid or semi-liquid pharmaceutical 
diluent or carrier. 

169. Anthelmintic according to any of 
claims 162 to 168, wherein at least one addi- 60 
tional active material is also present. 

170. Anthelmintic according to any of 
claims 162 to 169, substantially as herein- 
before described and exemplified. 

171. A method of treating helminthiasis in 65 
veterinary medicine, which comprises adminis- 
tering an effective dose of at least one com- 
pound according to claim 1. 

172. A method of treating helminthiasis in 
veterinary medicine, which comprises adminis- 70 
tering an anthelmintic according to any of 
claims 162 to 171. 
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